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Current copies of the following documents are hereby made part of these contract documents  
by reference.  These documents are available on the DFCM web site at http://dfcm.utah.gov or are 
available upon request from DFCM. 

 
  DFCM Supplemental General Conditions dated May 5, 2008 
  DFCM General Conditions dated May 25, 2005. 
  DFCM Application and Certification for Payment dated May 25, 2005. 
 
 
 Technical Specifications :  Attached 
 Drawings: See E-bid CD or website 
 

 
 
 
 
The Agreement and General Conditions dated May 25, 2005  
have been updated from versions that were formally adopted  
and in use prior to this date.  The changes made to the General 
Conditions are identified in a document entitled Revisions to 
General Conditions that is available on DFCM’s web site at 
http://dfcm.utah.gov 
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NOTICE TO CONTRACTORS 
 
Sealed bids will be received by the Division of Facilities Construction and Management (DFCM) for: 
 
EXPANSION AND REMODEL - UTAH CORE RESEARCH CENTER 
UTAH GEOLOGICAL SURVEY – DEPARTMENT OF NATURAL RESOURCES 
SALT LAKE CITY, UTAH   
DFCM PROJECT NO: 07264500 
 
Bids will be in accordance with the Contract Documents that will be available at 2:00 PM on Friday, 
May 16, 2008, and distributed in electronic format only on CDs from DFCM, 4110 State Office 
Building, Salt Lake City, Utah and on the DFCM web page at http://dfcm.utah.gov.  For questions 
regarding this project, please contact Lucas V. Davis, DFCM, at 801-538-3791.  No others are to be 
contacted regarding this bidding process.  The construction estimate for this project is $250,000. 
 
A mandatory pre-bid meeting will be held at 10:00 AM on Thursday, May 22, 2008 at the Utah Core 
Research Center, 240 North Redwood Road, Salt Lake City, Utah.  All bidders wishing to bid on this 
project are required to attend this meeting.   
 
Bids will be received until the hour of 3:00 PM on Tuesday, June 10, 2008 at DFCM, 4ll0 State Office 
Building, Salt Lake City, Utah 84114.  Bids will be opened and read aloud in the DFCM Conference 
Room, 4110 State Office Building, Salt Lake City, Utah.  NOTE:  Bids must be received at 4110 State 
Office Building by the specified time. 
 
A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of 
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the bid.  
 
The Division of Facilities Construction and Management reserves the right to reject any or all bids or 
to waive any formality or technicality in any bid in the interest of DFCM. 
 
DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT 
Marla Workman, Contract Coordinator 
4110 State Office Building, Salt Lake City, Utah 84114 
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PROJECT DESCRIPTION 
 

 

This project will include the construction of an expansion to the current facility as well as some 
interior space remodel.  This shall include but not be limited to the structure, electrical, HVAC, fire 
suppression, plumbing, foundation and site work as shown in the attached drawings.  The majority of 
this building is used primarily as a core sample warehouse and will remain as such.  The front portion 
of the building is used as a workspace both for UGS employees and also for visiting geologists. 
Various times throughout the year it also provides a classroom environment for visiting students. 
 
Please see attached drawings and specifications for complete project scope. 
 
Additive Alternate #1: This will include all work necessary as shown on the drawings and 
specifications to add a radiant heating tube to the west end of the warehouse space. 
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PROJECT SCHEDULE 

 
PROJECT NAME:  EXPANSION/REMODEL – UTAH CORE RESEARCH CENTER 
     UTAH GEOLOGICAL SURVEY/DEPT OF NATURAL RESOURCES 
     SALT LAKE CITY, UTAH     
DFCM PROJECT NO.   07264500 

Event Day Date Time Place 
Bidding Documents 
Available 

Friday May 16, 2008 2:00 PM DFCM 
4110 State Office Bldg 
SLC, UT and the DFCM 
web site * 

Mandatory Pre-bid Site 
Meeting  

Thursday May 22, 2008 10:00 AM Utah Core Research Center 
240 North Redwood Road 
SLC, UT 

Last Day to Submit 
Questions 

Wednesday May 28, 2008 2:00 PM Lucas V. Davis – DFCM 
lucasdavis@utah.gov 
Fax  801-538-3267 

Addendum Deadline 
(exception for bid delays) 

Wednesday June 4, 2008 2:00 PM DFCM web site * 

Prime Contractors Turn 
In Bid and Bid Bond  

Tuesday June 10, 2008 3:00 PM DFCM 
4110 State Office Bldg  
SLC, UT  

Sub-contractor List Due Wednesday June 11, 2008 3:00 PM DFCM 
4110 State Office Bldg  
SLC, UT 
Fax 801-538-3677 

Substantial Completion 
Date 

Friday October 31, 2008   

 
* NOTE:  DFCM’s web site address is http://dfcm.utah.gov 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM 
 
 
NAME OF BIDDER                                                                                                       DATE             
 
To the Division of Facilities Construction and Management 
4110 State Office Building 
Salt Lake City, Utah  84114 
 
The undersigned, responsive to the "Notice to Contractors" and in accordance with the "Instructions to Bidders”, 
in compliance with your invitation for bids for the EXPANSION AND REMODEL - UTAH CORE 
RESEARCH CENTER – UTAH GEOLOGICAL SURVEY – DEPARTMENT OF NATURAL 
RESOURCES – SALT LAKE CITY, UTAH - DFCM PROJECT NO. 07264500 and having examined the 
Contract Documents and the site of the proposed Work and being familiar with all of the conditions surrounding 
the construction of the proposed Project, including the availability of labor, hereby proposes to furnish all labor, 
materials and supplies as required for the Work in accordance with the Contract Documents as specified and 
within the time set forth and at the price stated below.  This price is to cover all expenses incurred in performing 
the Work required under the Contract Documents of which this bid is a part: 
 
I/We acknowledge receipt of the following Addenda:            
 
 
BASE BID: For all work shown on the Drawings and described in the Specifications and Contract Documents, 
I/we agree to perform for the sum of: 
 
                                                                                                                            DOLLARS ($                                ) 
(In case of discrepancy, written amount shall govern) 
 
ADDITIVE ALTERNATE #1: For all work shown on the Drawings and described in the Specifications and 
Contract Documents for the addition of the radiant heating in the warehouse space, I/we agree to perform for the 
sum of: 
 
                                                                                                                            DOLLARS ($                                ) 
(In case of discrepancy, written amount shall govern) 
 
I/We guarantee that the Work will be Substantially Complete by October 31, 2008, should I/we be the 
successful bidder, and agree to pay liquidated damages in the amount of $250.00 per day for each day after 
expiration of the Contract Time as stated in Article 3 of the Contractor’s Agreement.  
 
This bid shall be good for 45 days after bid opening. 
 
Enclosed is a 5% bid bond, as required, in the sum of           
 
The undersigned Contractor's License Number for Utah is                                                         .   
 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM  
PAGE NO. 2 
 
 
Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days, 
unless a shorter time is specified in the Contract Documents, and deliver acceptable Performance and Payment 
bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the 
contract.   
 
The Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall become the 
property of the Division of Facilities Construction and Management as liquidated damages for delay and 
additional expense caused thereby in the event that the contract is not executed and/or acceptable l00% 
Performance and Payment bonds are not delivered within the time set forth. 
 
 
Type of Organization: 
 
                                                                 
(Corporation, Partnership, Individual, etc.) 
 
 
Any request and information related to Utah Preference Laws: 
 
__________________________________________________ 
 
 
 
 
      Respectfully submitted, 
 
 
 
      ______________________________________________ 
      Name of Bidder 
 
 
 

ADDRESS: 
 
 
      ______________________________________________ 
 

______________________________________________ 
 
 
 
      ______________________________________________ 

 Authorized Signature 
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INSTRUCTIONS TO BIDDERS 
 
 
1. Drawings and Specifications, Other Contract Documents 
 
Drawings and Specifications, as well as other available Contract Documents, may be obtained as stated 
in the Invitation to Bid. 
 
2. Bids  
 
Before submitting a bid, each contractor shall carefully examine the Contract Documents, shall visit 
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; and 
shall include in the bid the cost of all items required by the Contract Documents.  If the bidder 
observes that portions of the Contract Documents are at variance with applicable laws, building codes, 
rules, regulations or contain obvious erroneous or uncoordinated information, the bidder shall 
promptly notify the DFCM Representative and the necessary changes shall be accomplished by 
Addendum. 
 
The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in 
the procurement documents and submitted in a sealed envelope at the location specified by the 
Invitation to Bid prior to the deadline for submission of bids.   
 
Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of 
Facilities Construction and Management, shall accompany bid.  THE BID BOND MUST BE ON THE 
BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE 
CONSIDERED AN ACCEPTABLE BID. 
 
If the bid bond security is submitted on a bid bond form other than DFCM’s required bid bond form, 
and the bid security meets all other legal requirements, the bidder will be allowed to provide an 
acceptable bid bond by the close of business on the next business day following notification by DFCM 
of submission of a defective bid bond security.  NOTE:  A cashier’s check cannot be used as a 
substitute for a bid bond. 
 
3. Contract and Bond   
 
The Contractor's Agreement will be in the form found in the specifications.  The Contract Time will be 
as indicated in the bid.  The successful bidder, simultaneously with the execution of the Contract 
Agreement, will be required to furnish a performance bond and a payment bond, both bearing original 
signatures, upon the forms provided in the procurement documents.  The performance and payment 
bonds shall be for an amount equal to one hundred percent (100%) of the contract sum and secured 
from a company that meets the requirements specified in the requisite forms.  Any bonding 
requirements for subcontractors will be specified in the Supplementary General Conditions. 
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INSTRUCTIONS TO BIDDERS 
PAGE NO. 2 
 
 
4. Listing of Subcontractors  
 
Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”, 
which are included as part of these Contract Documents.  The Subcontractors List shall be delivered to 
DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening.  Requirements for 
listing additional subcontractors will be listed in the Contract Documents. 
 
DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements 
for the listing and changing of subcontractors.  Any contractor who is found to not be in compliance 
with these requirements is subject to a debarment hearing and may be debarred from consideration for 
award of contracts for a period of up to three years.  
 
 
5. Interpretation of Drawings and Specifications 
 
If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part of the 
drawings, specifications or other Contract Documents, such person shall submit to the DFCM Project 
Manager a request for an interpretation thereof.  The person or entity submitting the request will be 
responsible for its prompt delivery.  Any interpretation of the proposed documents will be made only 
by addenda posted on DFCM’s web site at http://dfcm.utah.gov.  Neither the DFCM nor A/E will be 
responsible for any other explanations or interpretations of the proposed documents.  A/E shall be 
deemed to refer to the architect or engineer hired by DFCM as the A/E or Consultant for the Project. 
 
6. Addenda 
 
Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov.  Contractors are responsible for 
obtaining information contained in each addendum from the web site.  Addenda issued prior to the 
submittal deadline shall become part of the bidding process and must be acknowledged on the bid 
form.  Failure to acknowledge addenda may result in disqualification from bidding.   
 
7. Award of Contract 
 
The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder, 
based on the lowest combination of base bid and acceptable prioritized alternates, provided the bid is 
reasonable, is in the interests of the State of Utah to accept and after applying the Utah Preference 
Laws in U.C.A. Title 63, Chapter 56.  DFCM reserves the right to waive any technicalities or 
formalities in any bid or in the bidding.  Alternates will be accepted on a prioritized basis with 
Alternate 1 being highest priority, Alternate 2 having second priority, etc. 
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INSTRUCTIONS TO BIDDERS 
PAGE NO. 3 
 
 
8. DFCM Contractor Performance Rating 
 
As a contractor completes each DFCM project, DFCM, the architect/engineer and the using agency 
will evaluate project performance based on the enclosed “DFCM Contractor Performance Rating” 
form.  The ratings issued on this project will not affect this project but may affect the award on future 
projects. 
 
9. Licensure 
 
The Contractor shall comply with and require all of its subcontractors to comply with the license laws 
as required by the State of Utah. 
 
10. Permits  
 
In concurrence with the requirements for permitting in the General Conditions, it is the responsibility 
of the Contractor to obtain the fugitive dust plan requirements from the Utah Division of Air Quality 
and the SWPPP requirements from the Utah Department of Environmental Quality and submit the 
completed forms and pay any permit fee that may be required for this specific project.  Failure to 
obtain the required permit may result in work stoppage and/or fines from the regulating authority that 
will be the sole responsibility of the Contractor.  Any delay to the project as a result of any such failure 
to obtain the permit or noncompliance with the permit shall not be eligible for any extension in the 
Contract Time. 
 
11. Right to Reject Bids  
 
DFCM reserves the right to reject any or all Bids. 
 
12. Time is of the Essence 
 
Time is of the essence in regard to all the requirements of the Contract Documents. 
 
13. Withdrawal of Bids 
 
Bids may be withdrawn on written request received from bidder prior to the time fixed for opening.  
Negligence on the part of the bidder in preparing the bid confers no right for the withdrawal of the bid 
after it has been opened. 
 
14. Product Approvals   
 
Where reference is made to one or more proprietary products in the Contract Documents, but 
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract 
Documents, the products of other manufacturers will be accepted, provided they equal or exceed the 
standards set forth in the drawings and specifications and are compatible with the intent and purpose of  
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INSTRUCTIONS TO BIDDERS 
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the design, subject to the written approval of the A/E.  Such written approval must occur prior to the 
deadline established for the last scheduled addenda to be issued.  The A/E’s written approval will be in 
an issued addendum.  If the descriptive material is not restrictive, the products of other manufacturers 
specified will be accepted without prior approval provided they are compatible with the intent and 
purpose of the design as determined by the A/E. 
 
15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors 
 
Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial 
responsibility of the contractor, subcontractor or sub-subcontractor. 
 
16. Debarment 
 
By submitting a bid, the Contractor certifies that neither it nor its principals, including project and site 
managers, have been, or are under consideration for, debarment or suspension, or any action that 
would exclude such from participation in a construction contract by any governmental department or 
agency.  If the Contractor cannot certify this statement, attach to the bid a detailed written explanation 
which must be reviewed and approved by DFCM as part of the requirements for award of the Project. 
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BID BOND 
(Title 63, Chapter 56, U. C. A. l953, as Amended) 

 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                                                               hereinafter  referred to as 
the "Principal," and                                                                                                                                  , a corporation organized and existing 
under the laws of the State of                                      , with its principal office in the City of ______________ and authorized to transact 
business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable 
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto 
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $_____                                                   (5% of the 
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 
 

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying 
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the______________________________________ 
                                                                                                                                                                                                                      Project. 
 

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not 
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified 
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated 
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful 
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and 
void.  It is expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full 
penal sum of this Bond.  The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be 
for a term of sixty (60) days from actual date of the bid opening. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, 
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to  same extent as if it were copied at 
length herein. 
 

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated 
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned 
representative, pursuant to authority of its governing body. 
 
DATED this                      day of                                                 , 20                  . 
 
Principal's name and address (if other than a corporation):       Principal's name and address (if a corporation): 
 
                                                                                                                                                                                                   
 
                                                                                                                                                                                                 
 
By:                                                                                                    By:                                                                                 
 
Title:                                                                                                 Title:                                                                                
                                                                                         (Affix Corporate Seal) 
 

Surety's name and address: 
 

                                                                                          
 

                                                                                        
STATE OF                                )  
                                                   ) ss.     By:                                                                                 
COUNTY OF                            )             Attorney-in-Fact                         (Affix Corporate Seal) 

 
On this         day of                         , 20         , personally appeared before me                                                                                    , 

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say 
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has 
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she 
acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                    , 20           . 
My Commission Expires:                                                  
Resides at:                                                                         
                                                                                         

NOTARY PUBLIC 
 
 

Approved As To Form:   May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  _______________________________________________________ 
Agent:    _______________________________________________________ 
Address: _______________________________________________________
Phone:   _______________________________________________________
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM 
 

 
The three low bidders, as well as all other bidders that desire to be considered, are required by law to submit to 
DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the subcontractor’s 
name, bid amount and other information required by Building Board Rule and as stated in these Contract 
Documents, based on the following: 

DOLLAR AMOUNTS FOR LISTING 
PROJECTS UNDER $500,000:   ALL FIRST-TIER SUBS $20,000 OR OVER MUST BE LISTED 
PROJECTS $500,000 OR MORE: ALL FIRST-TIER SUBS $35,000 OR OVER MUST BE LISTED 
 
• Any additional subcontractors identified in the bid documents shall also be listed. 
• The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a 

subcontractor list meeting the requirements of State law.  
• List subcontractors for base bid as well as the impact on the list that the selection of any alternate may have. 
•  Bidder may not list more than one subcontractor to perform the same work. 
• If there are no subcontractors for the job that are required to be reported by State law (either because there 

are no subcontractors that will be used on the project or because there are no first-tier subcontractors over the 
dollar amounts referred to above), then you do not need to submit a sublist.  If you do not submit a sublist, it 
will be deemed to be a representation by you that there are no subcontractors on the job that are required to 
be reported under State law.  At any time, DFCM reserves the right to inquire, for security purposes, as to 
the identification of the subcontractors at any tier that will be on the worksite. 

 
LICENSURE: 
 
The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's license 
number as issued by DOPL, if such license is required under Utah Law, shall be listed.  Bidder shall certify that 
all subcontractors, required to be licensed, are licensed as required by State law.  A subcontractor includes a 
trade contractor or specialty contractor and does not include suppliers who provide only materials, equipment, or 
supplies to a contractor or subcontractor. 
 
 
‘SPECIAL EXCEPTION’: 
 
A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a 
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or 
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4).  The bidder shall insert the term ‘Special 
Exception’ for that category of work, and shall provide documentation with the subcontractor list describing the 
bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and why the bidder was unable 
to obtain a qualified subcontractor bid.  The Director must find that the bidder complied in good faith with State 
law requirements for any ‘Special Exception’ designation, in order for the bid to be considered.  If awarded the 
contract, the Director shall supervise the bidder’s efforts to obtain a qualified subcontractor bid.  The amount of 
the awarded contract may not be adjusted to reflect the actual amount of the subcontractor’s bid.  Any listing of 
‘Special Exception’ on the sublist form shall also include amount allocated for that work. 
 
GROUNDS FOR DISQUALIFICATION: 
 
The Director may not consider any bid submitted by a bidder if the bidder fails to submit a subcontractor list 
meeting the requirements of State law.  Director may withhold awarding the contract to a particular bidder if one 
or more of the proposed subcontractors are considered by the Director to be unqualified to do the Work or for 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and 
DFCM
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM 
Page No. 2 
 
 
such other reason in the best interest of the State of Utah.  Notwithstanding any other provision in these 
instructions, if there is a good faith error on the sublist form, at the sole discretion of the Director, the Director 
may provide notice to the contractor and the contractor shall have 24 hours to submit the correction to the 
Director.  If such correction is submitted timely, then the sublist requirements shall be considered met. 
 
CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM: 
 
Subsequent to twenty-four hours after the bid opening, the contractor may change its listed subcontractors only 
after receiving written permission from the Director based on complying with all of the following criteria. 
 
(1) The contractor has established in writing that the change is in the best interest of the State and that the 

contractor establishes an appropriate reason for the change, which may include, but not is not limited to, 
the following reasons: the original subcontractor has failed to perform, or is not qualified or capable of 
performing, and/or the subcontractor has requested in writing to be released. 

(2) The circumstances related to the request for the change do not indicate any bad faith in the original 
listing of the subcontractors. 

(3) Any requirement set forth by the Director to ensure that the process used to select a new subcontractor 
does not give rise to bid shopping. 

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.   
(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change order being 

issued for the contract for such decreased amount. 
(6) The Director will give substantial weight to whether the subcontractor has consented in writing to being 

removed unless the Contractor establishes that the subcontractor is not qualified for the work. 
 
 
 
EXAMPLE: 
 
Example of a list where there are only four subcontractors: 
 

 
TYPE OF WORK 

SUBCONTRACTOR, 
“SELF” OR “SPECIAL 

EXCEPTION” 

 
SUBCONTRACTOR 

BID AMOUNT 

 
CONTRACTOR 

LICENSE # 
 
ELECTRICAL 

 
ABCD Electric Inc. 

 
$350,000.00 

 
123456789000 

 
LANDSCAPING 

 
“Self”  * 

 
$300,000.00 

 
123456789000 

 
CONCRETE 
(ALTERNATE #1) 

 
XYZ Concrete Inc 

 
$298,000.00 

 
987654321000 

 
MECHANICAL 

 
“Special Exception” 
(attach documentation) 

 
Fixed at: $350,000.00 

(TO BE PROVIDED 
AFTER OBTAINING 
SUBCONTRACTOR) 

 
* Bidders may list “self”, but it is not required. 
 
 
 
 
 
 

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS  
SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED. 
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SUBCONTRACTORS LIST 
FAX TO 801-538-3677 

 
PROJECT TITLE:                                                                                                                                   
 
Caution:   You must read and comply fully with instructions. 
 

 
  
                TYPE OF WORK 

 
              SUBCONTRACTOR,  
“SELF” OR “SPECIAL EXCEPTION” 

 
 SUBCONTRACTOR 
       BID AMOUNT 

 
  
CONT. LICENSE # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
We certify that: 
l. This list includes all subcontractors as required by the instructions, including those related to the base bid as 

well as any alternates. 
2. We have listed “Self” or “Special Exception” in accordance with the instructions. 
3. All subcontractors are appropriately licensed as required by State law. 
 
 

FIRM:                                                                     
 
DATE:                                                SIGNED BY:                                                            
 
NOTICE:   FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED IN THESE 
CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR OWNER’S REFUSAL TO ENTER INTO A WRITTEN 
CONTRACT WITH BIDDER.  ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS DEEMED 
APPROPRIATE BY OWNER.  ATTACH A SECOND PAGE IF NECESSARY.  
 

4110 State Office Building, Salt Lake City, Utah 84114 - telephone 801-538-3018 – facsimile 801-538-3677 – http://dfcm.utah.gov 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and 
DFCM
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 3000/300/____/FVA/____/_____/___ 
Project No.  ________ 

 
 
 

CONTRACTOR'S  AGREEMENT 
 
FOR: 
 
____________________________________ 
____________________________________ 
____________________________________ 
 
THIS CONTRACTOR'S AGREEMENT, made and entered into this ____ day of _________, 20__, by 
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter 
referred to as "DFCM", and ______________________________, incorporated in the State of 
___________ and authorized to do business in the State of Utah, hereinafter referred to as "Contractor", 
whose address is ________________________________. 
 
WITNESSETH:  WHEREAS, DFCM intends to have Work performed at _______________________ 
_______________________________________________. 
 
WHEREAS, Contractor agrees to perform the Work for the sum stated herein. 
 
NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's 
Agreement, agree as follows: 
 
ARTICLE  1.  SCOPE  OF  WORK.  The Work to be performed shall be in accordance with the 
Contract Documents prepared by _______________________________________________ and entitled 
“______________________________________________________________.” 
 
The DFCM General Conditions (“General Conditions”) dated May 25, 2005 and Supplemental General 
Conditions dated May 5, 2008 (“also referred to as General Conditions”) on file at the office of DFCM 
and available on the DFCM website, are hereby incorporated by reference as part of this Agreement and 
are included in the specifications for this Project.  All terms used in this Contractor's Agreement shall be 
as defined in the Contract Documents, and in particular, the General Conditions.   
 
The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the 
Contract Documents which are hereby incorporated by reference.  It is understood and agreed by the 
parties hereto that all Work shall be performed as required in the Contract Documents and shall be 
subject to inspection and approval of DFCM or its authorized representative.  The relationship of the 
Contractor to the DFCM hereunder is that of an independent Contractor. 
 
ARTICLE  2.  CONTRACT  SUM.  The DFCM agrees to pay and the Contractor agrees to accept in 
full performance of this Contractor's Agreement, the sum of _________________________________ 
____________________________________________ DOLLARS AND NO CENTS ($________.00), 
which is the base bid, and which sum also includes the cost of a 100% Performance Bond and a 100% 
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Payment Bond as well as all insurance requirements of the Contractor.  Said bonds have already been 
posted by the Contractor pursuant to State law.  The required proof of insurance certificates have been 
delivered to DFCM in accordance with the General Conditions before the execution of this Contractor's 
Agreement. 
 
ARTICLE  3.  TIME  OF  COMPLETION  AND  DELAY  REMEDY.  The Work shall be 
Substantially Complete by ___________.  Contractor agrees to pay liquidated damages in the amount of 
$______ per day for each day after expiration of the Contract Time until the Contractor achieves 
Substantial Completion in accordance with the Contract Documents, if Contractor's delay makes the 
damages applicable.  The provision for liquidated damages is: (a) to compensate the DFCM for delay 
only; (b) is provided for herein because actual damages can not be readily ascertained at the time of 
execution of this Contractor's Agreement; (c) is not a penalty; and (d) shall not prevent the DFCM from 
maintaining Claims for other non-delay damages, such as costs to complete or remedy defective Work. 
 
No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier, 
against the DFCM or State of Utah  for damages or other claims due to losses attributable to hindrances 
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers, 
employees or agents, except as expressly provided in the General Conditions.  The Contractor may 
receive a written extension of time, signed by the DFCM, in which to complete the Work under this 
Contractor's Agreement in accordance with the General Conditions. 
 
ARTICLE  4.  CONTRACT  DOCUMENTS.  The Contract Documents consist of this Contractor's 
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other 
Conditions), the Drawings, Specifications, Addenda and Modifications.  The Contract Documents shall 
also include the bidding documents, including the Invitation to Bid, Instructions to Bidders/ Proposers 
and the Bid/Proposal, to the extent not in conflict therewith and other documents and oral presentations 
that are documented as an attachment to the contract. 
 
All such documents are hereby incorporated by reference herein.  Any reference in this Contractor's 
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the 
importance or applicability of any other provisions of the Contract Documents. 
 
ARTICLE  5.  PAYMENT.  The DFCM agrees to pay the Contractor from time to time as the Work 
progresses, but not more than once each month after the date of Notice to Proceed, and only upon 
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent 
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials 
furnished in place or on the site.  The Contractor agrees to furnish to the DFCM invoices for materials 
purchased and on the site but not installed, for which the Contractor requests payment and agrees to  
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safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such 
be stolen, lost or destroyed, to replace same. 
 
Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be 
supplied by the Contractor at the time of request for Certificate of Payment on account.  Materials for 
which payment has been made cannot be removed from the job site without DFCM's written approval.  
Five percent (5%) of the earned amount shall be retained from each monthly payment.  The retainage, 
including any additional retainage imposed and the release of any retainage, shall be in accordance with 
UCA 13-8-5 as amended.  Contractor shall also comply with the requirements of UCA 13-8-5, including 
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention 
proceeds.  The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law 
in fulfilling the retention law requirements with subcontractors at any tier. 
 
ARTICLE  6.  INDEBTEDNESS.  Before final payment is made, the Contractor must submit evidence 
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding 
indebtedness in connection with the Work have been properly paid.  Final Payment will be made after 
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the 
applicable provisions of the General Conditions. 
 
Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial 
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in 
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any 
payment by DFCM to Contractor. 
 
ARTICLE  7.  ADDITIONAL  WORK.  It is understood and agreed by the parties hereto that no 
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in 
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents 
for such additional labor or materials has been executed.  The DFCM specifically reserves the right to 
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or 
restricting the scope of the Work. 
 
ARTICLE  8.  INSPECTIONS.  The Work shall be inspected for acceptance in accordance with the 
General Conditions. 
 
ARTICLE  9.  DISPUTES.  Any dispute, PRE or Claim between the parties shall be subject to the 
provisions of Article 7 of the General Conditions.  DFCM reserves all rights to pursue its rights and 
remedies as provided in the General Conditions.  
 
ARTICLE  10.  TERMINATION,  SUSPENSION  OR  ABANDONMENT.  This Contractor’s 
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions. 
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ARTICLE  11.  DFCM'S  RIGHT  TO  WITHHOLD  CERTAIN  AMOUNT  AND  MAKE  USE 
THEREOF.  The DFCM may withhold from payment to the Contractor such amount as, in DFCM's 
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for 
labor and services rendered and materials furnished in and about the Work.  The DFCM may apply such 
withheld amounts for the payment of such claims in DFCM's discretion.  In so doing, the DFCM shall be 
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment 
made under this Contractor's Agreement by the DFCM to the Contractor.  DFCM shall not be liable to 
the Contractor for any such payment made in good faith.  Such withholdings and payments may be made 
without prior approval of the Contractor and may be also be prior to any determination as a result of any 
dispute, PRE, Claim or litigation. 
 
ARTICLE  12.  INDEMNIFICATION.  The Contractor shall comply with the indemnification 
provisions of the General Conditions.  
 
ARTICLE  13.   SUCCESSORS AND ASSIGNMENT  OF  CONTRACT.  The DFCM and 
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to 
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such 
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s 
Agreement.   The Contractor shall not assign this Contractor’s Agreement without the prior written 
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any 
rights under this Contractor’s Agreement, without prior written consent of the DFCM. 
 
ARTICLE  14.  RELATIONSHIP  OF  THE  PARTIES.  The Contractor accepts the relationship of 
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to 
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering 
the interest of the DFCM; to furnish efficient business administration and supervision; to make best 
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in 
the best and most expeditious and economic manner consistent with the interests of the DFCM.  
 
ARTICLE  15.  AUTHORITY  TO  EXECUTE  AND  PERFORM  AGREEMENT.   Contractor 
and DFCM each represent that the execution of this Contractor's Agreement and the performance 
thereunder is within their respective duly authorized powers. 
 
ARTICLE  16.  ATTORNEY  FEES  AND  COSTS.  Except as otherwise provided in the dispute 
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable 
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this 
Contractor's Agreement or recover damages or any other action as a result of a breach thereof. 
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day 
and year stated hereinabove. 
 
 
       CONTRACTOR:                              
 
              
       Signature                                 Date 
 
       Title:         
State of       _____________) 
             )                                                   
County of    _____________)    Please type/print name clearly 
 
On this ____ day of _________, 20____, personally appeared before me, __________________, 
whose identity is personally known to me (or proved to me on the basis of satisfactory evidence) and 
who by me duly sworn (or affirmed), did say that he (she) is the ________________ (title or office) of 
the firm and that said document was signed by him (her) in behalf of said firm. 
 
       _____________________________ 
       Notary Public 
(SEAL) 
       My Commission Expires _________ 
 
 
 
 
APPROVED AS TO AVAILABILITY  DIVISION OF FACILITIES 
OF FUNDS:      CONSTRUCTION AND MANAGEMENT 
 
               
David D. Williams, Jr.                 Date  Lynn A. Hinrichs                                   Date 
DFCM Administrative Services Director  Assistant Director Construction Management  
 
 
 
 
APPROVED AS TO FORM:    APPROVED FOR EXPENDITURE: 
ATTORNEY GENERAL    
May 5, 2008             
By: Alan S. Bachman     Division of Finance                                Date 
 Asst Attorney General 
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PERFORMANCE  BOND 
 (Title 63, Chapter 56, U. C. A. 1953, as Amended) 
 

That                                                                                                                                                           hereinafter referred to as the "Principal" and 
                                                                                                                               , a corporation organized and existing under the laws of the State of  
 , with its principal office in the City of                                      and authorized to transact business in this State and U. S. Department of the Treasury 
Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on  Federal Bonds and as Acceptable Reinsuring Companies); 
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of    
                                                                            DOLLARS ($                                        ) for the payment whereof, the 
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract  with the Obligee, dated the                   day of                                 , 20         , to 
construct                                                                                                                                                                                                                          
in the County of                                  , State of Utah, Project No.                                    , for the approximate sum of                                
                                                                                                                                                           Dollars ($                                             ), which 
Contract is hereby incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the  
Contract Documents including, but not limited to, the Plans, Specifications and conditions   thereof, the one year performance warranty, and the terms of the  
Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.  
 

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors, 
administrators or successors of the Owner. 
 

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties. 
 

PROVIDED,  HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, 
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this             day of                               ,  20           . 
 
WITNESS OR ATTESTATION: PRINCIPAL: 
 
                                                                                                                                                                                                                   
 

By:                                                                                                       
             (Seal) 

Title:                                                                                                    
 
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                                  
 

By:                                                                                                    
       Attorney-in-Fact                                                                   (Seal) 

STATE OF                                       ) 
                                                         )   ss. 
COUNTY OF                                   ) 
 
On this               day of                                      ,  20       , personally appeared before me                                                                                                   , whose 
identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney 
in-fact of the above-named Surety Company and  that  he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah  in 
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                                  , 20             . 
 
My commission expires:                                                         
Resides at:                                                                               ________       

NOTARY PUBLIC 
 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  _________________________________________________ 
Agent:    _________________________________________________ 
Address: _________________________________________________
Phone:    _________________________________________________
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PAYMENT  BOND 
 (Title 63, Chapter 56, U. C. A. l953, as Amended) 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                      hereinafter referred to as the "Principal," and                
                                                 , a corporation organized and existing under the laws of the State  of      authorized to do business in this State 
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as 
Acceptable Reinsuring Companies); with its principal office in the City of   ,  hereinafter referred to as the "Surety," are held and firmly bound unto 
the State of Utah hereinafter referred to as the "Obligee," in the amount of            
Dollars ($                                        ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors 
and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the                day of                                     , 20         ,  
to construct                
in the County of                                   , State of Utah, Project No.                                    for the approximate sum of             
                                                                                   Dollars ($                 ), which contract is hereby 
incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal  
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, l953, as amended, and in the prosecution of the 
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.  
 

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms  
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,  
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications  
or drawings and agrees that they shall become part of the Contract Documents. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and  
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this               day of                              , 20         . 
 
WITNESS OR ATTESTATION:     PRINCIPAL: 
 
                                                                                                                                                                                                            
 

By:                                                                                                     
                                                                                 (Seal) 

Title:                                                                                                    
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                             
 

By:                                                                                                       
STATE OF                                      )            Attorney-in-Fact                                                                (Seal) 
                                                        )  ss.  
COUNTY OF                                 ) 
 

On this                day of                                                , 20          ,  personally appeared before me             
                                                                                                                                        , whose identity is personally known to me or proved  to  me on  the basis of 
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly 
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and 
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this               day of                                                             ,  20            . 
 
My commission expires:                                                  
Resides at:                                                                                                                                                                         

   NOTARY PUBLIC 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  ________________________________________________ 
Agent:    ________________________________________________ 
Address: ________________________________________________ 
Phone:    ________________________________________________ 



 

DFCM FORM 1b  050508 23

 

 
 
 
 

CERTIFICATE  OF  SUBSTANTIAL  COMPLETION 
 
PROJECT                                                                                                       PROJECT NO:  ___________________________ 
 
AGENCY/INSTITUTION ______________________________________________________________________________  
 
AREA ACCEPTED                
 
The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as 
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract 
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified 
area of the Project for the use for which it is intended. 
 
The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full 
possession of the Project or specified area of the Project at                      (time) on                                          (date). 
 
The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including 
utilities and insurance, of the Project subject to the  itemized responsibilities and/or exceptions noted below: 
                
 
                
 
The Owner acknowledges receipt of the following closeout and transition materials: 
� As-built Drawings     � O & M Manuals � Warranty Documents � Completion of Training         

Requirements 
 
A list of items to be completed or corrected (Punch List) is attached hereto.  The failure to include an item on it does not alter the 
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized 
changes thereof.  The amount of  _____________(Twice the value of the punch list work) shall be  retained to assure the 
completion of the punch list work.                                                     
 
The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within                    _
 calendar days from the above date of issuance of this Certificate.  The amount withheld pending completion of the list of 
items noted and agreed to shall be: $________________.  If the list of items is not completed within the time allotted the Owner 
has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the expense of 
the retained project funds.  If the retained project funds are insufficient to cover the delay/completion damages, the Owner shall be 
promptly reimbursed for the balance of the funds needed to compensate the Owner. 
 
       by:         
CONTRACTOR (include name of firm)                               (Signature)                                                           DATE 
                                                                                
       by:         
A/E  (include name of firm)                                                  (Signature)                                                           DATE 
                                                                                                                                                                                                                           
       by:         
USING INSTITUTION OR AGENCY                                (Signature)                                                           DATE 
 
       by:         
DFCM  (Owner)                                                                   (Signature)                                                            DATE 
 
4110 State Office Building, Salt Lake City, Utah  84114  cc:            Parties Noted 
telephone 801-538-3018 • facsimile 801-538-3267 • http://dfcm.utah.gov          DFCM, Director 

Divisionof Facilities Construction and Management 
4110 State Office Building, Salt Lake City UT 84114 
Telephone (801)538-3018 FAX (8901)538-3267

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management DFCM
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SECTION 011000 - SUMMARY

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents. 
2. Use of premises. 
3. Owner's occupancy requirements. 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  Utah core Research Center 

1. Project Location:  Salt Lake City, Utah 

B. Owner:  State of Utah, Division of Facilities Construction and Management 

C. Architect:  Scheer and Scheer, Salt Lake City, Utah 

D. The Work consists of the following: 

1. The Work includes Expansion and remodel of existing premanufactured metal building, 
reusing components as possible, matching existing metal construction. 

E. Project will be constructed under a single prime contract. 

1.3 USE OF PREMISES 

A. General:  Contractor shall have limited use of premises for construction operations as indicated 
on Drawings by the Contract limits. 

B. Use of Site:  Limit use of premises to work in areas indicated.  Do not disturb portions of 
Project site beyond areas in which the Work is indicated. 

1. Owner Occupancy:  Allow for Owner occupancy of Project site. 
2. Driveways and Entrances:  Keep driveways loading areas, and entrances serving premises 

clear and available to Owner, Owner's employees, and emergency vehicles at all times.  
Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances. 
b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 

SUMMARY 011000 - 1 
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C. Use of Existing Building:  Maintain existing building in a weathertight condition throughout 
construction period.  Repair damage caused by construction operations.  Protect building and its 
occupants during construction period. 

1.4 OWNER'S OCCUPANCY REQUIREMENTS 

A. Full Owner Occupancy:  Owner will occupy site and existing building during entire 
construction period.  Cooperate with Owner during construction operations to minimize 
conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's day-
to-day operations.  Maintain existing exits, unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.  Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from Owner and authorities having jurisdiction. 

1.5 WORK RESTRICTIONS 

A. Nonsmoking Building:  Smoking is not permitted within the building or within 25 feet of 
entrances, operable windows, or outdoor air intakes. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 

SUMMARY 011000 - 2 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following: 

1. Project meetings. 
2. Requests for Interpretation (RFIs). 

1.2 DEFINITIONS 

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract 
Documents. 

1.3 SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability 
necessitates maximum utilization of space for efficient installation of different components or if 
coordination is required for installation of products and materials fabricated by separate entities. 

1. Content:  Project-specific information, drawn accurately to scale.  Do not base 
Coordination Drawings on reproductions of the Contract Documents or standard printed 
data.  Include the following information, as applicable: 

a. Indicate functional and spatial relationships of components of architectural, 
structural, civil, mechanical, and electrical systems. 

b. Indicate dimensions shown on the Contract Drawings and make specific note of 
dimensions that appear to be in conflict with submitted equipment and minimum 
clearance requirements.  Provide alternate sketches to Architect for resolution of 
such conflicts.  Minor dimension changes and difficult installations will not be 
considered changes to the Contract. 

2. Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 42 inches. 
3. Number of Copies:  Submit two opaque copies of each submittal.  Architect will return 

one copy. 

1.4 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise 
indicated. 
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1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Architect of scheduled 
meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the 

meeting minutes to everyone concerned, including Owner and Architect, within three 
days of the meeting. 

B. Preconstruction Conference:  Schedule a preconstruction conference before starting 
construction, at a time convenient to Owner and Architect, but no later than 15 days after 
execution of the Agreement.  Hold the conference at Project site or another convenient location.  
Conduct the meeting to review responsibilities and personnel assignments. 

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference.  All participants at the conference shall be familiar 
with Project and authorized to conclude matters relating to the Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the 
following: 

a. Tentative construction schedule. 
b. Critical work sequencing and long-lead items. 
c. Designation of key personnel and their duties. 
d. Procedures for processing field decisions and Change Orders. 
e. Procedures for RFIs. 
f. Procedures for testing and inspecting. 
g. Procedures for processing Applications for Payment. 
h. Distribution of the Contract Documents. 
i. Submittal procedures. 
j. LEED requirements. 
k. Preparation of Record Documents. 
l. Use of the premises and existing building. 
m. Work restrictions. 
n. Owner's occupancy requirements. 
o. Responsibility for temporary facilities and controls. 
p. Construction waste management and recycling. 
q. Parking availability. 
r. Office, work, and storage areas. 
s. Equipment deliveries and priorities. 
t. First aid. 
u. Security. 
v. Progress cleaning. 
w. Working hours. 

3. Minutes:  Record and distribute meeting minutes. 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
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installations that have preceded or will follow, shall attend the meeting.  Advise Architect 
of scheduled meeting dates. 

2. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility problems. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written recommendations. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who 
should have been present. 

5. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings:  Conduct progress meetings at regular intervals.  Coordinate dates of 
meetings with preparation of payment requests. 

1. Attendees:  In addition to representatives of Owner and Architect, each contractor, 
subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the conference shall be familiar with Project and authorized 
to conclude matters relating to the Work. 

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project. 
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a. Contractor's Construction Schedule:  Review progress since the last meeting.  
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's Construction Schedule.  Determine how construction 
behind schedule will be expedited; secure commitments from parties involved to 
do so.  Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of correction of deficient items. 
14) Field observations. 
15) RFIs. 
16) Status of proposal requests. 
17) Pending changes. 
18) Status of Change Orders. 
19) Pending claims and disputes. 
20) Documentation of information for payment requests. 

3. Minutes:  Record the meeting minutes. 
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who 

should have been present. 

a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress 
meeting where revisions to the schedule have been made or recognized.  Issue 
revised schedule concurrently with the report of each meeting. 

1.5 REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, 
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the 
form specified. 

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor 
will be returned with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors. 
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B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and 
the following: 

1. Project name. 
2. Date. 
3. Name of Contractor. 
4. Name of Architect. 
5. RFI number, numbered sequentially. 
6. Specification Section number and title and related paragraphs, as appropriate. 
7. Drawing number and detail references, as appropriate. 
8. Field dimensions and conditions, as appropriate. 
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
10. Contractor's signature. 
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop 

Drawings, and other information necessary to fully describe items needing interpretation. 

C. Hard-Copy RFIs:  CSI Form 13.2A. 

1. Identify each page of attachments with the RFI number and sequential page number. 

D. Architect's Action:  Architect will review each RFI, determine action required, and return it.  
Allow seven working days for Architect's response for each RFI.  RFIs received after 1:00 p.m. 
will be considered as received the following working day. 

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. Incomplete RFIs or RFIs with numerous errors. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will start again. 

E. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Architect within seven days if Contractor 
disagrees with response. 

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log weekly. Include the following: 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
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7. Date Architect's response was received. 
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 
9. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop 
Drawings, Product Data, Samples, and other submittals. 

B. See Division 01 Section "Closeout Procedures" for submitting warranties. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Architect's responsive action. 

B. Informational Submittals:  Written information that does not require Architect's responsive 
action.  Submittals may be rejected for not complying with requirements. 

1.3 SUBMITTAL PROCEDURES 

A. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination. 

a. Architect reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

B. Submittals Schedule:  Comply with requirements in Division 01 Section "Construction Progress 
Documentation" for list of submittals and time requirements for scheduled performance of 
related construction activities. 

C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as 
follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of 
the Contract Time will be authorized because of failure to transmit submittals enough in 
advance of the Work to permit processing, including resubmittals. 

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time 
if coordination with subsequent submittals is required.  Architect will advise Contractor 
when a submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner 
as initial submittal. 

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 
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D. Identification:  Place a permanent label or title block on each submittal for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 6 by 8 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect. 
3. Include the following information on label for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Submittal number or other unique identifier, including revision identifier. 
i.  Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Other necessary identification. 

E. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract 
Documents on submittals. 

F. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial submittal 
may serve as final submittal. 

G. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will discard submittals 
received from sources other than Contractor. 

H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked reviewed / approved. 

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.  Show distribution on transmittal forms. 

J. Use for Construction:  Use only final submittals with mark indicating reviewed / approved taken 
by Architect. 

1.4 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES 

A. General:  At Contractor's written request, copies of Architect's CAD files will be provided to 
Contractor for Contractor's use in connection with Project. 

SUBMITTAL PROCEDURES 013300 - 2 



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification Sections. 

B. Product Data:  Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed data are 
not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Manufacturer's catalog cuts. 
e. Wiring diagrams showing factory-installed wiring. 
f. Printed performance curves. 
g. Operational range diagrams. 
h. Compliance with specified referenced standards. 
i. Testing by recognized testing agency. 

4. Number of Copies:  Submit three copies of Product Data, unless otherwise indicated.  
Architect will return two copies.  Mark up and retain one returned copy as a Project 
Record Document. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data, unless 
submittal of Architect's CAD Drawings is otherwise permitted. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Notation of coordination requirements. 
j. Notation of dimensions established by field measurement. 
k. Relationship to adjoining construction clearly indicated. 
l. Seal and signature of professional engineer if specified. 
m. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed 

wiring. 
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2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 inches. 

3. Number of Copies:  Submit two opaque (bond) copies of each submittal.  Architect will 
return one copy. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of appropriate Specification Section. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets may be 
used to determine final acceptance of construction associated with each set. 

4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available. 

a. Number of Samples:  Submit one full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Architect will return submittal with options selected. 

5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected.  Samples include, but are not limited to, the 
following:  partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection. 

a. Number of Samples:  Submit three sets of Samples.  Architect will retain two 
Sample sets; remainder will be returned. 

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification Sections. 

1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.  
Architect will not return copies. 

2. Certificates and Certifications:  Provide a notarized statement that includes signature of 
entity responsible for preparing certification.  Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. 
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3. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section 
"Quality Requirements." 

B. Qualification Data:  Prepare written information that demonstrates capabilities and experience 
of firm or person.  Include lists of completed projects with project names and addresses, names 
and addresses of architects and owners, and other information specified. 

C. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents.  Submit record of Welding Procedure 
Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include 
names of firms and personnel certified. 

D. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
Installer complies with requirements in the Contract Documents and, where required, is 
authorized by manufacturer for this specific Project. 

E. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying 
that manufacturer complies with requirements in the Contract Documents.  Include evidence of 
manufacturing experience where required. 

F. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents. 

G. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

H. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting test results of material for compliance with 
requirements in the Contract Documents. 

I. Product Test Reports:  Prepare written reports indicating current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 
on comprehensive tests performed by a qualified testing agency. 

J. Research/Evaluation Reports:  Prepare written evidence, from a model code organization 
acceptable to authorities having jurisdiction, that product complies with building code in effect 
for Project. 

K. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of tests performed before installation 
of product, for compliance with performance requirements in the Contract Documents. 

L. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product.  Include written recommendations for primers and substrate 
preparation needed for adhesion. 

M. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting results of field tests performed either during 
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installation of product or after product is installed in its final location, for compliance with 
requirements in the Contract Documents. 

N. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and 
normal maintenance of products and equipment.  Comply with requirements specified in 
Division 01 Section "Operation and Maintenance Data." 

O. Design Data:  Prepare written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations.  
Include list of assumptions and other performance and design criteria and a summary of loads.  
Include load diagrams if applicable.  Provide name and version of software, if any, used for 
calculations.  Include page numbers. 

P. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating a 
product or equipment.  Include name of product and name, address, and telephone number of 
manufacturer. 

Q. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized 
service representative's tests and inspections.  Include the following, as applicable: 

1. Statement on condition of substrates and their acceptability for installation of product. 
2. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

R. Insurance Certificates and Bonds:  Prepare written information indicating current status of 
insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of 
coverage, amounts of deductibles, if any, and term of the coverage. 

2.3 DELEGATED DESIGN 

A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect. 

B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required 
submittals, submit three copies of a statement, signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or 
certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents.  Include list of codes, loads, and other factors used in performing 
these services. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and for 
compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with 
approval stamp before submitting to Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 
and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents. 

3.2 ARCHITECT'S ACTION 

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and 
will return them without action. 

B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Architect will stamp each submittal with an action stamp 
and will mark stamp appropriately to indicate action taken, as follows: 

C. Informational Submittals:  Architect will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party. 

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned 
without review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

END OF SECTION 013300 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

1.2 USE CHARGES 

A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.  
Allow other entities to use temporary services and facilities without cost, including, but not 
limited to, Owner's construction forces, Architect occupants of Project, testing agencies, and 
authorities having jurisdiction. 

B. Water Service:  Water from Owner's existing water system is available for use without metering 
and without payment of use charges.  Provide connections and extensions of services as 
required for construction operations. 

C. Electric Power Service:  Electric power from Owner's existing system is available for use 
without metering and without payment of use charges.  Provide connections and extensions of 
services as required for construction operations. 

1.3 SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel. 

1.4 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use.  Obtain required certifications and permits. 

1.5 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 
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PART 2 - PRODUCTS 

2.1 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading. 

B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

2.2 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited. 

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency 
acceptable to authorities having jurisdiction, and marked for intended use. 

3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for 
temporary use during construction, provide filter with MERV of 8 at each return air grille 
in system and remove at end of construction. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work.  Relocate and modify facilities as required by progress of the 
Work. 

1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary." 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage:  Provide temporary utilities to remove effluent lawfully. 
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1. Connect temporary sewers to municipal system as directed by authorities having 
jurisdiction. 

C. Water Service:  Install water service and distribution piping in sizes and pressures adequate for 
construction. 

D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel.  Comply with authorities having jurisdiction for type, number, location, 
operation, and maintenance of fixtures and facilities. 

E. Heating and Cooling:  Provide temporary heating and cooling required by construction activities 
for curing or drying of completed installations or for protecting installed construction from 
adverse effects of low temperatures or high humidity.  Select equipment that will not have a 
harmful effect on completed installations or elements being installed. 

F. Ventilation and Humidity Control:  Provide temporary ventilation required by construction 
activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of high humidity.  Select equipment that will not have a harmful effect on 
completed installations or elements being installed.  Coordinate ventilation requirements to 
produce ambient condition required and minimize energy consumption. 

G. Electric Power Service:  Use of Owner's existing electric power service will be permitted, as 
long as equipment is maintained in a condition acceptable to Owner. 

H. Lighting:  Provide temporary lighting with local switching that provides adequate illumination 
for construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system. 

I. Telephone Service:  Provide temporary telephone service in common-use facilities for use by all 
construction personnel.  Install one telephone line(s) for each field office. 

1. Provide additional telephone lines for the following: 

a. Provide a dedicated telephone line for each facsimile machine and computer in 
each field office. 

2. At each telephone, post a list of important telephone numbers including police and fire 
departments, Contractor's home office, Architect's office, Owner's office, Principal 
subcontractors' field and home offices. 

3. Provide superintendent with cellular telephone or portable two-way radio for use when 
away from field office. 

J. Electronic Communication Service:  Provide temporary electronic communication service, 
including electronic mail in field office. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 
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1. Provide incombustible construction for offices, shops, and sheds located within 
construction area or within 30 feet of building lines.  Comply with NFPA 241. 

2. Maintain support facilities until near Substantial Completion.  Remove before Substantial 
Completion.  Personnel remaining after Substantial Completion will be permitted to use 
permanent facilities, under conditions acceptable to Owner. 

B. Traffic Controls:  Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Parking: Provide temporary parking areas for construction personnel. 

D. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  
Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties nor endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

E. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle 
waste from construction operations.  Comply with requirements of authorities having 
jurisdiction.  Comply with Division 01 Section "Execution" for progress cleaning requirements. 

F. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental regulations and that 
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable 
effects. 

B. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and 
discharge of soil-bearing water runoff and airborne dust to adjacent properties and walkways, 
according to requirements of authorities having jurisdiction. 

C. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and 
around excavations and subgrade construction to prevent flooding by runoff of stormwater from 
heavy rains. 

D. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from damage from construction operations.  Protect tree root 
systems from damage, flooding, and erosion. 

E. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
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procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion.  Obtain extended warranty for Owner.  Perform control operations lawfully, using 
environmentally safe materials. 

F. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially 
completed areas of construction.  Provide lockable entrances to prevent unauthorized entrance, 
vandalism, theft, and similar violations of security. 

G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and similar 
activities.  Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is not complete, insulate 
temporary enclosures. 

H. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt 
migration and to separate areas occupied by Owner and tenants from fumes and noise. 

1. Construct dustproof partitions with 2 layers of 3-mil polyethylene sheet on each side.  
Cover floor with 2 layers of 3-mil polyethylene sheet, extending sheets 18 inches up the 
sidewalls.  Overlap and tape full length of joints.  Cover floor with fire-retardant 
plywood. 

I. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types 
needed to protect against reasonably predictable and controllable fire losses.  Comply with 
NFPA 241. 

1. Prohibit smoking in construction areas. 
2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later than 
Substantial Completion.  Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with temporary facility.  Repair damaged Work, 
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired. 
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1. Materials and facilities that constitute temporary facilities are property of Contractor.  
Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, clean and renovate permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in Division 01 
Section "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 017329 - CUTTING AND PATCHING

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

B. See Divisions 2 through 16 Sections for specific requirements and limitations applicable to 
cutting and patching individual parts of the Work. 

1.2 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change 
their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related components in a 
manner that results in reducing their capacity to perform as intended or that results in increased 
maintenance or decreased operational life or safety.  

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components 
in a manner that could change their load-carrying capacity, that results in reducing their 
capacity to perform as intended, or that results in increased maintenance or decreased 
operational life or safety.  

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or 
in occupied spaces in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities.  Remove and replace construction that has been cut and patched in a visually 
unsatisfactory manner. 

1.3 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during cutting and patching operations, by methods and with materials so as not to void existing 
warranties. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use 
materials that visually match in-place adjacent surfaces to the fullest extent possible. 
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1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will match the visual and functional performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to 
be performed. 

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, 
including compatibility with in-place finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage 
to adjoining areas. 

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to prevent interruption to occupied areas. 

3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and 
patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

CUTTING AND PATCHING 017329 - 2 



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center  

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill. 
4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

5. Proceed with patching after construction operations requiring cutting are complete. 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work.  Patch with durable seams that are as invisible as 
possible.  Provide materials and comply with installation requirements specified in other 
Sections. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will eliminate evidence 
of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an even 
surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition. 

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely 
remove paint, mortar, oils, putty, and similar materials. 

END OF SECTION 017329 
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for the following: 

1. Salvaging nonhazardous demolition and construction waste. 
2. Recycling nonhazardous demolition and construction waste. 
3. Disposing of nonhazardous demolition and construction waste. 

B. See Division 01 Section "Selective Structure Demolition" for disposition of waste resulting 
from partial demolition of buildings, structures, and site improvements. 

1.2 DEFINITIONS 

A. Construction Waste:  Building and site improvement materials and other solid waste resulting 
from construction, remodeling, renovation, or repair operations.  Construction waste includes 
packaging. 

B. Demolition Waste:  Building and site improvement materials resulting from demolition or 
selective demolition operations. 

C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, 
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having 
jurisdiction. 

D. Recycle:  Recovery of demolition or construction waste for subsequent processing in 
preparation for reuse. 

E. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in another 
facility. 

F. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent 
incorporation into the Work. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Develop waste management plan that results in end-of-Project rates for 
salvage/recycling of 50 percent by weight of total waste generated by the Work. 

B. Salvage/Recycle Requirements:  Owner's goal is to salvage and recycle as much nonhazardous 
demolition and construction waste as possible including the following materials: 
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1.4 SUBMITTALS 

A. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste 
by recycling and processing facilities licensed to accept them.  Include manifests, weight 
tickets, receipts, and invoices. 

B. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills 
and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, 
and invoices. 

1.5 WASTE MANAGEMENT PLAN 

A. Waste Identification:  Indicate anticipated types and quantities of demolition, site-clearing and 
construction waste generated by the Work.  Include estimated quantities and assumptions for 
estimates. 

B. Waste Reduction Work Plan:  List each type of waste and whether it will be salvaged, recycled, 
or disposed of in landfill or incinerator.   

1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in this 
Project, describe methods for preparing salvaged materials before incorporation into the 
Work. 

2. Recycled Materials:  Include list of local receivers and processors and type of recycled 
materials each will accept.  Include names, addresses, and telephone numbers. 

3. Disposed Materials:  Indicate how and where materials will be disposed of.  Include 
name, address, and telephone number of each landfill and incinerator facility. 

4. Handling and Transportation Procedures:  Include method that will be used for separating 
recyclable waste including sizes of containers, container labeling, and designated location 
on Project site where materials separation will be located. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SALVAGING DEMOLITION WASTE 

A. Salvaged Items for Reuse in the Work: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until installation. 
4. Protect items from damage during transport and storage. 
5. Install salvaged items to comply with installation requirements for new materials and 

equipment.  Provide connections, supports, and miscellaneous materials necessary to 
make items functional for use indicated. 

B. Salvaged Items for Owner's Use: 
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1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

3.2 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL 

A. General:  Recycle paper and beverage containers used by on-site workers. 

B. Recycling Incentives:  Revenues, savings, rebates, tax credits, and other incentives received for 
recycling waste materials shall accrue to Contractor. 

C. Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  Separate 
recyclable waste by type at Project site to the maximum extent practical. 

1. Provide appropriately marked containers or bins for controlling recyclable waste until 
they are removed from Project site.  Include list of acceptable and unacceptable materials 
at each container and bin. 

a. Inspect containers and bins for contamination and remove contaminated materials 
if found. 

2. Stockpile processed materials on-site without intermixing with other materials.  Place, 
grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

3. Stockpile materials away from construction area.  Do not store within drip line of 
remaining trees. 

4. Store components off the ground and protect from the weather. 
5. Remove recyclable waste off Owner's property and transport to recycling receiver or 

processor. 

3.3 RECYCLING DEMOLITION WASTE 

A. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals. 

1. Pulverize concrete to maximum 4-inch size. 

B. Metals:  Separate metals by type. 

1. Structural Steel:  Stack members according to size, type of member, and length. 
2. Remove and dispose of bolts, nuts, washers, and other rough hardware. 

C. Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry location.  Remove 
edge trim and sort with other metals.  Remove and dispose of fasteners. 

D. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a dry 
location. 

1. Separate suspension system, trim, and other metals from panels and tile and sort with 
other metals. 
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E. Carpet and Pad:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips. 

1. Store clean, dry carpet and pad in a closed container or trailer provided by Carpet 
Reclamation Agency or carpet recycler. 

F. Equipment:  Drain tanks, piping, and fixtures.  Seal openings with caps or plugs.  Protect 
equipment from exposure to weather. 

G. Plumbing Fixtures:  Separate by type and size. 

H. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, 
hangers, valves, sprinklers, and other components by type and size. 

I. Lighting Fixtures:  Separate lamps by type and protect from breakage. 

J. Electrical Devices:  Separate switches, receptacles, switchgear, transformers, meters, 
panelboards, circuit breakers, and other devices by type. 

K. Conduit:  Reduce conduit to straight lengths and store by type and size. 

3.4 RECYCLING CONSTRUCTION WASTE 

A. Packaging: 

1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry 
location. 

2. Polystyrene Packaging:  Separate and bag materials. 
3. Pallets:  As much as possible, require deliveries using pallets to remove pallets from 

Project site.  For pallets that remain on-site, break down pallets into component wood 
pieces and comply with requirements for recycling wood. 

4. Crates:  Break down crates into component wood pieces and comply with requirements 
for recycling wood. 

B. Wood Materials: 

1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces. 
2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood. 

C. Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry location. 

1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper 
or hammer mill.  Screen out paper after grinding. 

3.5 DISPOSAL OF WASTE 

A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator 
acceptable to authorities having jurisdiction. 
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1. Except as otherwise specified, do not allow waste materials that are to be disposed of 
accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas. 

B. Burning:  Do not burn waste materials. 

C. Disposal:  Transport waste materials off Owner's property and legally dispose of them. 

END OF SECTION 017419 
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Warranties. 
3. Final cleaning. 

B. See Division 01 Section "Payment Procedures" for requirements for Applications for Payment 
for Substantial and Final Completion. 

C. See Divisions 02 through 49 Sections for specific closeout and special cleaning requirements 
for the Work in those Sections. 

1.2 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 
Completion, complete the following.  List items below that are incomplete in request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of items on 
the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities.  Include occupancy permits, operating certificates, and similar 
releases. 

5. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner.  Label with manufacturer's name and model number where applicable. 

6. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 
personnel of changeover in security provisions. 

7. Complete startup testing of systems. 
8. Submit test/adjust/balance records. 
9. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
10. Advise Owner of changeover in heat and other utilities. 
11. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
12. Complete final cleaning requirements, including touchup painting. 
13. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 
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B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare the Certificate of Substantial Completion after inspection 
or will notify Contractor of items, either on Contractor's list or additional items identified by 
Architect, that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for Final 
Completion. 

1.3 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 
Completion, complete the following: 

1. Submit a final Application for Payment according to Division 01 Section "Payment 
Procedures." 

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected (punch list), endorsed and dated by Architect.  The certified copy 
of the list shall state that each item has been completed or otherwise resolved for 
acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements. 

4. Submit pest-control final inspection report and warranty. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  
Architect will prepare a final Certificate for Payment after inspection or will notify Contractor 
of construction that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit three copies of list.  Include name and identification of each space and 
area affected by construction operations for incomplete items and items needing correction 
including, if necessary, areas disturbed by Contractor that are outside the limits of construction.  

1.5 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated. 

B. Organize warranty documents into an orderly sequence based on the table of contents of the 
Project Manual. 
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1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing natural 
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weathering of exterior surfaces.  Restore reflective surfaces to their original 
condition. 

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Clean transparent materials, including mirrors and glass in doors and windows.  
Remove glazing compounds and other noticeable, vision-obscuring materials.  
Replace chipped or broken glass and other damaged transparent materials.  Polish 
mirrors and glass, taking care not to scratch surfaces. 

i. Remove labels that are not permanent. 
j. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or 
that already show evidence of repair or restoration. 

1) Do not paint over "UL" and similar labels, including mechanical and 
electrical nameplates. 

k. Wipe surfaces of mechanical and electrical equipment and similar equipment.  
Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

l. Replace parts subject to unusual operating conditions. 
m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 

resulting from water exposure. 
n. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills. 
o. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  

Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply 
with requirements for new fixtures. 

p. Leave Project clean and ready for occupancy. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid 
Project of rodents, insects, and other pests.  Prepare a report. 

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or 
excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous 
materials into drainage systems.  Remove waste materials from Project site and dispose of 
lawfully. 

END OF SECTION 017700 
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SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of selected portions of building or structure. 
2. Salvage of existing items to be reused or recycled. 

B. See Division 01 Section "Construction Waste Management and Disposal" for disposal of 
demolished materials. 

1.2 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 
indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to 
Owner ready for reuse. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and 
reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.3 SUBMITTALS 

A. Schedule of Selective Demolition Activities:  Indicate detailed sequence of selective demolition 
and removal work, with starting and ending dates for each activity, interruption of utility 
services, use of elevator and stairs, and locations of temporary partitions and means of egress. 

B. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility 
licensed to accept hazardous wastes. 

1. Comply with submittal requirements in Division 01 Section "Construction Waste 
Management and Disposal." 

1.4 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work 
similar in material and extent to that indicated for this Project. 
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B. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

C. Standards:  Comply with ANSI A10.6 and NFPA 241. 

D. Predemolition Conference:  Conduct conference at Project site. 

1.5 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the 
Work. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.6 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during selective demolition, by methods and with materials so as not to void existing warranties. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

B. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

C. Inventory and record the condition of items to be removed and reinstalled and items to be 
removed and salvaged. 
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D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 

E. Engage a professional engineer to survey condition of building to determine whether removing 
any element might result in structural deficiency or unplanned collapse of any portion of 
structure or adjacent structures during selective demolition operations. 

F. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 
activities. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems:  Maintain services/systems indicated to remain and protect them 
against damage during selective demolition operations. 

B. Service/System Requirements:  Locate, identify, disconnect, and seal or cap off indicated utility 
services and mechanical/electrical systems serving areas to be selectively demolished. 

1. Arrange to shut off indicated utilities with utility companies. 
2. If services/systems are required to be removed, relocated, or abandoned, before 

proceeding with selective demolition provide temporary services/systems that bypass 
area of selective demolition and that maintain continuity of services/systems to other 
parts of building. 

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. 

3.3 PREPARATION 

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

1. Comply with requirements for access and protection specified in Division 01 Section 
"Temporary Facilities and Controls." 

B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

C. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as required 
to preserve stability and prevent movement, settlement, or collapse of construction and finishes 
to remain, and to prevent unexpected or uncontrolled movement or collapse of construction 
being demolished. 

3.4 SELECTIVE DEMOLITION 

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows: 
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1. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 
cutting methods least likely to damage construction to remain or adjoining construction.  
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 
remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials.  At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations.  Maintain portable fire-suppression 
devices during flame-cutting operations. 

4. Locate selective demolition equipment and remove debris and materials so as not to 
impose excessive loads on supporting walls, floors, or framing. 

5. Dispose of demolished items and materials promptly. Comply with requirements in 
Division 01 Section "Construction Waste Management and Disposal." 

B. Reuse of Building Elements:  Project has been designed to result in end-of-Project rates for 
reuse of building elements as follows.  Do not demolish building elements beyond what is 
indicated on Drawings without Architect's approval. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse.  Paint 
equipment to match new equipment. 

2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 
during selective demolition.  When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property, remove demolished materials from Project site 
and legally dispose of them in an EPA-approved landfill. 
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1. Comply with requirements specified in Division 01 Section "Construction Waste 
Management and Disposal." 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 

3.6 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture. 

C. Shop Drawings:  For steel reinforcement and formwork.  Material test reports, certificates. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

B. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

C. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 
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2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

1. Galvanized Reinforcing Bars:  ASTM A 767/A 767M, Class I zinc coated after 
fabrication and bending. 

2. Epoxy-Coated Reinforcing Bars:  ASTM A 775/A 775M, epoxy coated, with less than 2 
percent damaged coating in each 12-inch bar length. 

B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel 
wire into flat sheets. 

C. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet. 

D. Galvanized-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from 
galvanized steel wire into flat sheets. 

E. Epoxy-Coated Welded Wire Reinforcement:  ASTM A 884/A 884M, Class A coated, Type 1, 
plain steel. 

F. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice." 

2.3 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I. Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

2. Blended Hydraulic Cement:  ASTM C 595, Type IS, portland blast-furnace slag  cement. 

B. Normal-Weight Aggregates:  ASTM C 33, graded, 1-inch nominal maximum coarse-aggregate 
size. 

1. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Lightweight Aggregate:  ASTM C 330, 1-inch  nominal maximum aggregate size. 

D. Water:  ASTM C 94/C 94M and potable. 

E. Air-Entraining Admixture:  ASTM C 260. 

F. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 
chloride. 
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1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

G. Synthetic Fiber:  Monofilament or fibrillated polypropylene fibers engineered and designed for 
use in concrete pavement, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches  long. 

2.4 VAPOR RETARDERS 

A. Plastic Vapor Retarder:  ASTM E 1745, Class C, or polyethylene sheet, ASTM D 4397, not less 
than 10 mils thick.  Include manufacturer's recommended adhesive or pressure-sensitive joint 
tape. 

2.5 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
dissipating. 

F. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 

G. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber 
or ASTM D 1752, cork or self-expanding cork. 

2.7 CONCRETE MIXTURES 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 
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B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica 
fume as needed to reduce the total amount of portland cement, which would otherwise be used, 
by not less than 40 percent. 

C. Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi  at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
3. Slump Limit:  4 inches. 
4. Air Content:  5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 
5. Synthetic Fiber:  Uniformly disperse in concrete mixture at manufacturer's recommended 

rate, but not less than 1.0 lb/cu. yd. 

2.8 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork according to ACI 301 to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Chamfer exterior corners and edges of permanently exposed concrete. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 
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3.3 VAPOR RETARDERS 

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 
and manufacturer's written instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.4 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

3.5 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing 
each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after 
applying surface finishes.  Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when 
cutting action will not tear, abrade, or otherwise damage surface and before concrete 
develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed. 

B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

C. Cold-Weather Placement:  Comply with ACI 306.1. 
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D. Hot-Weather Placement:  Comply with ACI 301. 

3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view. 

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.8 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, 
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-foot- long straightedge resting on 2 high spots and placed 
anywhere on the surface does not exceed 1/8 inch  

C. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry 
tile is to be installed by either thickset or thin-set method.  While concrete is still plastic, 
slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel finished floor surfaces. 

D. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 
elsewhere as indicated. 
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3.9 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days. 
2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than 
seven days.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 

a. After curing period has elapsed, remove curing compound without damaging 
concrete surfaces by method recommended by curing compound manufacturer. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 

3.10 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be repaired and patched to Architect's approval. 

3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

1. Testing Services:  Tests shall be performed according to ACI 301. 

END OF SECTION 033000 
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes structural steel. 

1.2 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of simple shear connections required by the Contract Documents 
to be selected or completed by structural-steel fabricator to withstand ASD-service loads 
indicated and comply with other information and restrictions indicated. 

1. Select and complete connections using schematic details indicated. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication of structural-steel components. 

C. Welding certificates. 

D. Mill test reports. 

E. Source quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category Sbd. 

B. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel." 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. Recycled Content of Steel Products:  Provide products with an average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than 50 percent. 
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B. W-Shapes:  ASTM A 992/A 992M. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural 
bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel 
washers. 

1. Finish:  Plain. 

2.3 PRIMER 

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer. 

2.4 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges". 

B. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear 
connectors.  Use automatic end welding of headed-stud shear connectors according to 
AWS D1.1 and manufacturer's written instructions. 

2.5 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

2.6 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 
members to a depth of 2 inches. 

2. Surfaces to be field welded. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 
spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and 
standards: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
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2. SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a dry film thickness of not 
less than 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, 
and exposed surfaces. 

PART 3 - EXECUTION 

3.1 ERECTION 

A. Examination:  Verify elevations of bearing surfaces and locations of anchor rods, bearing plates, 
and other embedments, with steel erector present, for compliance with requirements. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Set structural steel accurately in locations and to elevations indicated and according to AISC's 
"Code of Standard Practice for Steel Buildings and Bridges". 

C. Base Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and 
roughen surfaces prior to setting base plates.  Clean bottom surface of base plates. 

1. Set base plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of base plate. 
3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  

Do not remove wedges or shims but, if protruding, cut off flush with edge of base plate 
before packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and base plates so no voids remain.  
Neatly finish exposed surfaces; protect grout and allow to cure. 

D. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 

3.2 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" for 
bearing, adequacy of temporary connections, alignment, and removal of paint on surfaces 
adjacent to field welds. 

END OF SECTION 051200 

STRUCTURAL STEEL FRAMING 051200 - 3 



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Miscellaneous steel framing and supports. 
2. Metal ladders. 
3. Metal bollards. 

B. See Division 05 Section "Pipe and Tube Railings" for metal pipe and tube railings. 

C. See Division 05 Section "Metal Gratings" for metal gratings. 

D. Shop Drawings:  Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items. 

E. Templates:  For anchors and bolts. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products specified. 

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 METALS 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces without blemishes. 

B. Ferrous Metals: 

1. Recycled Content of Steel Products:  Provide products with an average recycled content 
of steel products so postconsumer recycled content plus one-half of preconsumer 
recycled content is not less than 25 percent. 

2. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
3. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 
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4. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 
5. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is 

indicated or required by structural loads. 
6. Slotted Channel Framing:  Cold-formed metal channels complying with MFMA-3, 1-5/8 

by 1-5/8 inches.  Channels made from galvanized steel complying with 
ASTM A 653/A 653M, structural steel, Grade 33, with G90 coating; 0.079-inch nominal 
thickness. 

7. Cast Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by 
structural loads. 

C. Nonferrous Metals: 

1. Aluminum Extrusions:  ASTM B 221, alloy 6063-T6. 
2. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, alloy 6061-T6. 
3. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F. 

2.3 FASTENERS 

A. General:  Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with 
coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls.  Provide stainless-steel 
fasteners for fastening aluminum.  Select fasteners for type, grade, and class required. 

B. Cast-in-Place Anchors in Concrete:  Threaded or wedge type; galvanized ferrous castings, either 
ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, 
and shims as needed, hot-dip galvanized per ASTM A 153/A 153M. 

2.4 MISCELLANEOUS MATERIALS 

A. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI #79. 

B. Galvanizing Repair Paint:  SSPC-Paint 20, high-zinc-dust-content paint for regalvanizing welds 
in steel. 

C. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107. 

D. Concrete Materials and Properties:  Comply with requirements in Division 03 Section "Cast-in-
Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day 
compressive strength of 3000 psi, unless otherwise indicated. 

2.5 FABRICATION 

A. General:  Preassemble items in the shop to greatest extent possible.  Use connections that 
maintain structural value of joined pieces. 

1. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  
Remove sharp or rough areas on exposed surfaces. 
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2. Weld corners and seams continuously.  Use materials and methods that minimize 
distortion and develop strength and corrosion resistance of base metals.  Obtain fusion 
without undercut or overlap.  Remove welding flux immediately.  Finish exposed welds 
smooth and blended. 

3. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners where possible.  Locate joints where least conspicuous. 

4. Fabricate seams and other connections that will be exposed to weather in a manner to 
exclude water.  Provide weep holes where water may accumulate. 

5. Where units are indicated to be cast into concrete, equip with integrally welded steel strap 
anchors, not less than 24 inches o.c. 

B. Miscellaneous Framing and Supports:  Provide steel framing and supports not specified in other 
Sections as needed to complete the Work.  Fabricate units from steel shapes, plates, and bars of 
welded construction.  Cut, drill, and tap units to receive hardware, hangers, and similar items. 

C. Metal Ladders:  Comply with ANSI A14.3, unless otherwise indicated. 

1. Space siderails 16 inches apart, unless otherwise indicated. 
2. Steel Ladder Construction:  Flat bar siderails, with 3/4-inch- diameter steel bar rungs 

fitted in centerline of siderails, plug-welded, and ground smooth on outer rail faces.  

D. Metal Bollards:  Fabricate from Schedule 40 steel pipe. 

1. Fabricate sleeves for bollard anchorage from steel pipe or tubing with 1/4-inch- thick 
steel plate welded to bottom of sleeve. 

2.6 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.  Finish metal fabrications after 
assembly. 

B. Steel and Iron Finishes: 

1. Hot-dip galvanize items as indicated to comply with ASTM A 123/A 123M or 
ASTM A 153/A 153M as applicable. 

2. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
requirements indicated below for environmental exposure conditions of installed metal 
fabrications: 

a. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Primer:  
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

b. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

3. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except 
those with galvanized finishes and those to be embedded in concrete, sprayed-on 
fireproofing, or masonry, to comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting," for shop painting. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set 
metal fabrications accurately in location, with edges and surfaces level, plumb, and true. 

1. Fit exposed connections accurately together.  Weld connections that are not to be left as 
exposed joints but cannot be shop welded.  Do not weld, cut, or abrade surfaces of 
exterior units that have been hot-dip galvanized after fabrication. 

2. Provide anchorage devices and fasteners where metal fabrications are required to be 
fastened to in-place construction. 

3. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, or similar construction. 

B. Set bearing and leveling plates on cleaned surfaces using wedges, shims, or leveling nuts.  After 
bearing members have been positioned and plumbed, tighten anchor bolts and pack solidly with 
nonshrink, nonmetallic grout. 

C. Bollards: 

1. Anchor bollards in concrete with pipe sleeves preset and anchored into concrete.  Fill 
annular space around bollard solidly with nonshrink, nonmetallic grout. 

2. Fill bollards solidly with concrete, mounding top surface to shed water. 

D. Touch up surfaces and finishes after erection. 

1. Painted Surfaces:  Clean field welds, bolted connections, and abraded areas and touch up 
paint with the same material as used for shop painting. 

2. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055000 
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SECTION 055213 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Steel pipe railings. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads 
and the following loads and stresses within limits and under conditions indicated: 

1. Handrails: 

a. Uniform load of 50 lbf/ ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

3. Infill of Guards: 

a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft.. 
b. Uniform load of 25 lbf/sq. ft. applied horizontally. 
c. Infill load and other loads need not be assumed to act concurrently. 

B. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1.3 SUBMITTALS 

A. Product Data:  For mechanically connected railings, grout, anchoring cement, and paint 
products. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation. 
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C. Samples:  For each exposed finish required. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, according to ASTM E 894 and ASTM E 935. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Steel Pipe and Tube Railings: 

a. Pisor Industries, Inc. 
b. Sharpe Products. 
c. Wagner, R & B, Inc.; a division of the Wagner Companies. 

2.2 METALS 

A. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails, unless otherwise indicated. 

B. Steel and Iron: 

1. Recycled Content of Steel Products:  Provide products with an average recycled content 
of steel products so postconsumer recycled content plus one-half of preconsumer 
recycled content is not less than 25 percent. 

2. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), 
unless another grade and weight are required by structural loads. 

3. Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
4. Castings:  Either gray or malleable iron, unless otherwise indicated. 

a. Gray Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or 
required by structural loads. 

b. Malleable Iron:  ASTM A 47/A 47M. 

2.3 MISCELLANEOUS MATERIALS 

A. Fasteners:  Provide concealed fasteners, unless unavoidable or standard for railings indicated. 

1. Steel Railings:  Plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for 
electrodeposited zinc coating. 

B. Anchors:  Provide torque-controlled expansion anchors, fabricated from corrosion-resistant 
materials with capability to sustain, without failure, a load equal to six times the load imposed 
when installed in unit masonry and equal to four times the load imposed when installed in 
concrete, as determined by testing per ASTM E 488. 
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C. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 

D. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79. 

E. Grout and Anchoring Cement:  Factory-packaged, nonshrink, nonmetallic grout complying with 
ASTM C 1107; or water-resistant, nonshrink anchoring cement; recommended by manufacturer 
for exterior use. 

2.4 FABRICATION 

A. General:  Fabricate railings to comply with design, dimensions, and details indicated, but not 
less than that required to support structural loads. 

B. Welded Connections:  Cope components at connections to provide close fit, or use fittings 
designed for this purpose.  Weld all around at connections, including at fittings. 

C. Nonwelded Connections:  Connect members with concealed mechanical fasteners and fittings. 

D. Form changes in direction by bending or by inserting prefabricated elbow fittings. 

E. Form curves by bending in jigs to produce uniform curvature; maintain cross section of member 
throughout bend without cracking or otherwise deforming exposed surfaces. 

F. Close exposed ends of railing members with prefabricated end fittings. 

G. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. 

H. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, 
and anchors to interconnect railing members to other work, unless otherwise indicated. 

2.5 FINISHES 

A. Steel and Iron: 

1. Shop-Primed Steel Finish:  Prepare to comply with SSPC-SP 6/NACE No. 3, 
"Commercial Blast Cleaning"  and apply primer to comply with SSPC-PA 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Perform cutting, drilling, and fitting required for installing railings.  Set railings 
accurately in location, alignment, and elevation. 

1. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 
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B. Anchor posts to metal surfaces with oval flanges. 

C. Attach handrails to wall with wall brackets. 

1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt. 
2. For steel-framed partitions, fasten to steel framing or concealed steel reinforcements 

using self-tapping screws of size and type required to support structural loads. 

D. Adjusting and Cleaning: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material as used for shop painting. 

END OF SECTION 055213 
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SECTION 055300 - METAL GRATINGS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Formed-metal plank gratings. 
2. Metal frames and supports for gratings. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Gratings:  Provide gratings capable of withstanding the effects of 
gravity loads and the following loads and stresses within limits and under conditions indicated: 

1. Walkways and Elevated Platforms Other Than Exits:  Uniform load of 60 lbf/sq. ft. 

B. Seismic Performance:  Provide gratings capable of withstanding the effects of earthquake 
motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other 
Structures":  Section 9, "Earthquake Loads."  

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Formed-metal plank gratings. 
2. Clips and anchorage devices for gratings. 
3. Paint products. 

B. Shop Drawings:  Detail fabrication and installation of gratings. 

1. Include structural analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Formed-Metal Plank Gratings: 

a. Alabama Metal Industries Corporation. 
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b. Fisher & Ludlow. 
c. GS Metals Corp. 
d. IKG Industries; a Harsco Company. 
e. Morton Manufacturing Company. 
f. Unistrut Corporation. 

2.2 METALS 

A. Ferrous Metals: 

1. Recycled Content of Steel Products:  Provide products with an average recycled content 
of steel products so postconsumer recycled content plus one-half of preconsumer 
recycled content is not less than 25 percent. 

2. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
3. Wire Rod for Grating Crossbars:  ASTM A 510. 
4. Uncoated Steel Sheet:  ASTM A 1011/A 1011M, structural steel, Grade 30. 

2.3 FASTENERS 

A. General:  Select fasteners for type, grade, and class required. 

2.4 MISCELLANEOUS MATERIALS 

A. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79. 

2.5 FABRICATION 

A. Cut, drill, and punch material cleanly and accurately.  Remove burrs and ease edges.  Remove 
sharp or rough areas on exposed surfaces. 

B. Form from materials of size, thickness, and shapes indicated, but not less than that needed to 
support indicated loads. 

C. Fit exposed connections accurately together to form hairline joints. 

D. Fabricate toeplates for attaching in the field. 

2.6 FORMED-METAL PLANK GRATINGS 

A. C-shaped channels rolled from heavy sheet metal of thickness indicated, and punched in 
serrated diamond shape to produce raised slip-resistant surface and drainage holes. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Alabama Metal Industries Corporation; Diamond Grip. 
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b. Fisher & Ludlow; Grip Span. 
c. GS Metals Corp.; GRIP STRUT. 
d. IKG Industries, a Harsco Company; Deck Span. 
e. Morton Manufacturing Company; Grip-Tac. 

2. Channel Width:  As required to comply with structural performance requirements. 
3. Channel Depth:  As required to comply with structural performance requirements. 
4. Material:  0.104-inch- thick steel sheet, shop primed. 

B. Fabricate cutouts in grating sections for penetrations of sizes and at locations indicated.  Cut 
openings neatly and accurately to size.  Edge-band openings with metal sheet or bars having a 
thickness not less than grating material. 

2.7 GRATING FRAMES AND SUPPORTS 

A. Frames and Supports for Metal Gratings:  Fabricate from metal shapes, plates, and bars of 
welded construction to sizes, shapes, and profiles indicated and as necessary to receive gratings.  
Miter and weld connections for perimeter angle frames.  Cut, drill, and tap units to receive 
hardware and similar items. 

1. Unless otherwise indicated, fabricate from same basic metal as gratings. 

2.8 STEEL FINISHES 

A. Finish gratings, frames, and supports after assembly. 

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with SSPC-
SP 6/NACE No. 3, "Commercial Blast Cleaning." 

C. Apply shop primer to uncoated surfaces.  Comply with SSPC-PA 1, "Paint Application 
Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Perform cutting, drilling, and fitting required for installing gratings.  Set units accurately in 
location, alignment, and elevation; measured from established lines and levels and free of rack. 

B. Fit exposed connections accurately together to form hairline joints. 

1. Weld connections that are not to be left as exposed joints but cannot be shop welded.  Do 
not weld, cut, or abrade the surfaces of units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Attach toeplates to gratings by welding at locations indicated. 
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D. Formed-Metal Plank Gratings:  Comply with manufacturer's written instructions for installing 
gratings.  Use manufacturer's standard anchor clips and hold-down devices for bolted 
connections. 

1. Attach removable units to supporting members by bolting at every point of contact. 
2. Attach nonremovable units to supporting members by welding, unless otherwise 

indicated.  Comply with manufacturer's written instructions for size and spacing of welds. 

E. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed areas with same material as used for shop 
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces. 

END OF SECTION 055300 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Wood blocking and nailers. 

1.2 QUALITY ASSURANCE 

A. Forest Certification:  For the following wood products, provide materials produced from wood 
obtained from forests certified by an FSC-accredited certification body to comply with 
FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship": 

1. Miscellaneous lumber. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA C2, except that lumber that is not in 
contact with the ground and is continuously protected from liquid water may be treated 
according to AWPA C31 with inorganic boron (SBX). 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat all miscellaneous carpentry, unless otherwise indicated.  
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2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Comply with performance requirements in AWPA C20 (lumber). 

1. Use Interior Type A, High Temperature (HT) for enclosed roof framing, framing in attic 
spaces, and where indicated. 

2. Use Interior Type A, unless otherwise indicated. 

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

C. Application:  Treat items indicated on Drawings, and the following: 

1. Concealed blocking. 

2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 

B. For concealed boards, provide lumber with 15 percent maximum moisture content and any 
of the following species and grades: 

1. Mixed southern pine, No. 2 grade; SPIB. 
2. Eastern softwoods, No. 2 Common grade; NELMA. 
3. Northern species, No. 2 Common grade; NLGA. 
4. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

2.5 FASTENERS 

A. General:  Where carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads 
and reamer wings, length as recommended by screw manufacturer for material being fastened. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 
carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, 
blocking, and similar supports to comply with requirements for attaching other construction. 

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

D. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 23-II-B-1, "Nailing Schedule," and Table 23-II-B-2, "Wood Structural Panel Roof 

Sheathing Nailing Schedule," in ICBO's Uniform Building Code. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061053 
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SECTION 064023 - INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Plastic-laminate cabinets. 
2. Plastic-laminate countertops. 

B. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips 
unless concealed within other construction before woodwork installation. 

1.2 SUBMITTALS 

A. Product Data:  For cabinet hardware and accessories. 

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

C. Samples: 

1. Plastic-laminates, for each type, color, pattern, and surface finish. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of woodwork. 

B. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork 
Quality Standards."  

C. Forest Certification:  Provide interior architectural woodwork produced from wood obtained 
from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, 
"FSC Principles and Criteria for Forest Stewardship." 

1.4 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period. 
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PART 2 - PRODUCTS 

2.1 WOODWORK FABRICATORS 

A. Fabricators:  Subject to compliance with requirements, provide interior architectural woodwork 
by one of the following: 

2.2 MATERIALS 

A. Wood Products: 

1. Hardboard:  AHA A135.4. 
2. Particleboard:  ANSI A208.1, Grade M-2. 
3. Softwood Plywood:  DOC PS 1, Medium Density Overlay. 

B. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with 
thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1. 

C. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as 
required by woodwork quality standard. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with performance 
requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use Exterior Type or 
Interior Type A.  Use fire-retardant-treatment formulations that do not bleed through or 
otherwise adversely affect finishes.  Kiln-dry material after treatment. 

B. Fire-Retardant Particleboard:  Panels made from softwood particles and fire-retardant chemicals 
mixed together at time of panel manufacture with flame-spread index of 25 or less and smoke-
developed index of 25 or less per ASTM E 84. 

C. Fire-Retardant Fiberboard:  ANSI A208.2 medium-density fiberboard panels made from 
softwood fibers, synthetic resins, and fire-retardant chemicals mixed together at time of panel 
manufacture with flame-spread index of 25 or less and smoke-developed index of 200 or less 
per ASTM E 84. 

2.4 CABINET HARDWARE AND ACCESSORIES 

A. General:  Provide cabinet hardware and accessory materials associated with architectural 
woodwork, except for items specified in Division 08 Section "Door Hardware (Scheduled by 
Describing Products)." 

B. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 100 degrees of 
opening, self-closing. 

C. Wire Pulls:  Back mounted, solid metal, 4 inches long, 5/16 inch in diameter. 
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D. Catches:  Magnetic catches, BHMA A156.9, B03141. 

E. Drawer Slides:  BHMA A156.9, B05091. 

1. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-extension  type; 
zinc-plated steel ball-bearing slides. 

2. Box Drawer Slides:  Grade 1; for drawers not more than 6 inches high and 24 inches 
wide. 

3. File Drawer Slides:  Grade 1HD-100; for drawers more than 6 inches high or 24 inches 
wide. 

4. Pencil Drawer Slides:  Grade 2; for drawers not more than 3 inches high and 24 inches 
wide. 

F. Door Locks:  BHMA A156.11, E07121. 

G. Drawer Locks:  BHMA A156.11, E07041. 

H. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated. 

1. Satin Stainless Steel:  BHMA 630. 

2.5 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, fire-retardant-
treated, kiln-dried to less than 15 percent moisture content. 

B. Adhesives, General:  Do not use adhesives that contain urea formaldehyde. 

2.6 FABRICATION 

A. General:  Complete fabrication to maximum extent possible before shipment to Project site.  
Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting. 

B. Plastic-Laminate Cabinets: 

1. AWI Type of Cabinet Construction:  Flush overlay. 
2. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate as follows: 

a. Horizontal Surfaces Other Than Tops:  Grade HGS. 
b. Postformed Surfaces:  Grade HGP. 
c. Vertical Surfaces:  Grade HGS. 
d. Edges:  Grade. 

3. Materials for Semiexposed Surfaces Other Than Drawer Bodies:  High-pressure 
decorative laminate, Grade VGS. 

4. Drawer Sides and Backs:  Thermoset decorative panels. 
5. Drawer Bottoms:  Thermoset decorative panels. 
6. Colors, Patterns, and Finishes:  As selected by Architect from laminate manufacturer's 

full range of solid colors, matte finish. 
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7. Provide dust panels of 1/4-inch plywood or tempered hardboard above compartments and 
drawers, unless located directly under tops. 

C. Plastic-Laminate Countertops: 

1. High-Pressure Decorative Laminate Grade:  HGS. 
2. Colors, Patterns, and Finishes:  As selected by Architect from laminate manufacturer's 

full range of solid colors, matte finish. 
3. Edge Treatment:  Same as laminate cladding on horizontal surfaces. 
4. Core Material at Sinks:  Particleboard made with exterior glue. 

2.7 SHOP FINISHING 

A. Finish architectural woodwork at fabrication shop.  Defer only final touchup, cleaning, and 
polishing until after installation. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition woodwork to average prevailing humidity conditions in 
installation areas.  Examine shop-fabricated work for completion and complete work as 
required, including removal of packing and backpriming. 

B. Install woodwork level, plumb, true, and straight to a tolerance of 1/8 inch in 96 inches.  Shim 
as required with concealed shims. 

C. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish 
at cuts. 

D. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with 
countersunk, concealed fasteners and blind nailing as required for complete installation.  Use 
fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with 
woodwork and matching final finish if transparent finish is indicated. 

E. Cabinets:  Install without distortion so doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation. 

1. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 
inches o.c. with No. 10 wafer-head sheet metal screws through metal backing or metal 
framing behind wall finish. 

F. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop.  Calk space between backsplash and wall with sealant 
specified in Division 07 Section "Joint Sealants." 

END OF SECTION 064023 
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SECTION 072100 - THERMAL INSULATION

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Perimeter insulation under slabs-on-grade. 
2. Concealed building insulation. 
3. Vapor retarders. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  Full-size units for each type of exposed insulation indicated. 

C. Product test reports. 

D. Research/Evaluation Reports:  For foam-plastic insulation. 

1.3 QUALITY ASSURANCE 

A. Retain ASTM test method below based on product and kind of fire-resistance characteristic 
specified for each product in Part 2.  Fire-Test-Response Characteristics:  Provide insulation and 
related materials with the fire-test-response characteristics indicated, as determined by testing 
identical products per ASTM E 84 for surface-burning characteristics and other methods 
indicated with product, by UL or another testing and inspecting agency acceptable to authorities 
having jurisdiction.  Identify materials with appropriate markings of applicable testing and 
inspecting agency. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products specified. 

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 
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2.2 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1.60 lb/cu. ft., with maximum 
flame-spread and smoke-developed indexes of 75 and 450, respectively: 

1. Available Manufacturers: 

a. DiversiFoam Products. 
b. Dow Chemical Company. 
c. Owens Corning. 
d. Pactiv Building Products Division. 

2.3 GLASS-FIBER BLANKET INSULATION 

A. Available Manufacturers: 

1. CertainTeed Corporation. 
2. Guardian Fiberglass, Inc. 
3. Johns Manville. 
4. Knauf Fiber Glass. 
5. Owens Corning. 

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I (blankets without membrane 
facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 
and 50, respectively; passing ASTM E 136 for combustion characteristics. 

C. Where glass-fiber blanket insulation is indicated by the following thicknesses, provide blankets 
in batt or roll form with thermal resistances indicated: 

1. 3-5/8 inches thick with a thermal resistance of 11 deg F x h x sq. ft./Btu at 75 deg F. 
2. 5-1/2 inches thick with a thermal resistance of 19 deg F x h x sq. ft./Btu at 75 deg F. 
3. 10 inches thick with a thermal resistance of 30 deg F x h x sq. ft./Btu at 75 deg F. 

2.4 VAPOR RETARDERS 

A. Polyethylene Vapor Retarders:  ASTM D 4397, 6 mils thick, with maximum permeance rating 
of 0.13 perm. 

B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers. 

D. Single-Component Nonsag Urethane Sealant:  ASTM C 920, Type I, Grade NS, Class 25, 
Use NT related to exposure, and Use O related to vapor-barrier-related substrates. 

E. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and with 
demonstrated capability to bond vapor retarders securely to substrates indicated. 
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2.5 AUXILIARY INSULATING MATERIALS 

A. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by insulation 
manufacturers for sealing joints and penetrations in vapor-retarder facings. 

B. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation 
securely to substrates indicated without damaging insulation and substrates. 

2.6 INSULATION FASTENERS 

A. Adhesively Attached, Spindle-Type Anchors:  Plate formed from perforated galvanized carbon-
steel sheet, 0.030 inch thick by 2 inches square, welded to projecting copper-coated steel 
spindle 0.105 inch in diameter and of length capable of holding insulation of thickness indicated 
securely in position with 1-1/2-inch- square or diameter self-locking washers complying with 
the following requirements: 

B. Anchor Adhesive:  Product with demonstrated capability to bond insulation anchors securely to 
substrates indicated without damaging insulation, fasteners, and substrates. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
application indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any 
time to ice, rain, and snow. 

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit 
tightly around obstructions and fill voids with insulation.  Remove projections that interfere 
with placement. 

D. Water-Piping Coordination:  If water piping is located within insulated exterior walls, 
coordinate location of piping to ensure that it is placed on warm side of insulation and insulation 
encapsulates piping. 

E. For preformed insulating units, provide sizes to fit applications indicated and selected from 
manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units 
to produce thickness indicated unless multiple layers are otherwise shown or required to make 
up total thickness. 

3.2 INSTALLATION OF UNDER-SLAB INSULATION 

A. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions.  Stagger end joints and tightly abut insulation units. 

THERMAL INSULATION 072100 - 3 



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

B. Protect top surface of horizontal insulation from damage during concrete work by applying 
protection course with joints butted. 

3.3 INSTALLATION OF GENERAL BUILDING INSULATION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units. 

B. Seal joints between foam-plastic insulation units by applying adhesive, mastic, or sealant to 
edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed 
installation with adhesive, mastic, or sealant as recommended by insulation manufacturer. 

C. Install mineral-fiber insulation in cavities formed by framing members according to the 
following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members.  If 
more than one length is required to fill cavity, provide lengths that will produce a snug fit 
between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures. 
4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced 

blankets mechanically and support faced blankets by taping flanges of insulation to 
flanges of metal studs. 

D. Stuff glass-fiber insulation into miscellaneous voids and cavity spaces where shown.  Compact 
to approximately 40 percent of normal maximum volume equaling a density of approximately 
2.5 lb/cu. ft.. 

3.4 INSTALLATION OF VAPOR RETARDERS 

A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  
Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to 
cover miscellaneous voids in insulated substrates, including those filled with loose-fiber 
insulation. 

B. Before installing vapor retarder, apply urethane sealant to flanges of metal framing including 
runner tracks, metal studs, and framing around door and window openings.  Seal overlapping 
joints in vapor retarders with vapor-retarder tape according to vapor-retarder manufacturer's 
written instructions.  Seal butt joints with vapor-retarder tape.  Locate all joints over framing 
members or other solid substrates. 

C. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners 
as recommended by vapor-retarder manufacturer. 

D. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor 
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and 
vapor retarder. 
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E. Repair tears or punctures in vapor retarders immediately before concealment by other work.  
Cover with vapor-retarder tape or another layer of vapor retarder. 

END OF SECTION 072100 
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SECTION 077100 - ROOF SPECIALTIES

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Roof-edge drainage systems. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint locations, 
keyed details, and attachments to other work.  Distinguish between plant- and field-assembled 
work. 

C. Samples:  For each exposed product and for each color and texture specified. 

1.3 WARRANTY 

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-
applied finishes within 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 EXPOSED METALS 

A. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 coating designation. 

1. Surface:  Smooth, flat finish. 
2. Exposed Coil-Coated Finishes:  Prepainted by the coil-coating process to comply with 

ASTM A 755/A 755M.  Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions. 

a. Three-Coat Fluoropolymer:  AAMA 621.  System consisting of primer, 
fluoropolymer color coat, and clear fluoropolymer topcoat, with both color coat 
and clear topcoat containing not less than 70 percent PVDF resin by weight. 

2.2 CONCEALED METALS 

A. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 coating designation. 
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2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items required by manufacturer for a complete installation. 

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and designed to 
meet performance requirements.  Furnish the following unless otherwise indicated: 

1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads matching color 
of sheet metal. 

2. Fasteners for Zinc-Coated (Galvanized) Steel Sheet:  Series 300 stainless steel or hot-dip 
zinc-coated steel according to ASTM A 153/A 153M or ASTM F 2329. 

C. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant of type, grade, class, and use 
classifications required by roofing-specialty manufacturer for each application. 

2.4 ROOF-EDGE DRAINAGE SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Andreas Renner KG. 
2. Architectural Products Company. 
3. ATAS International, Inc. 
4. Berger Building Products, Inc. 
5. Castle Metal Products. 
6. Cheney Flashing Company. 
7. CopperCraft by FABRAL; a Euramax company. 
8. Hickman Company, W. P. 
9. Klauer Manufacturing Company. 
10. Merchant & Evans, Inc. 
11. Metal-Era, Inc. 
12. Metal-Fab Manufacturing, LLC. 
13. MM Systems Corporation. 
14. National Sheet Metal Systems, Inc. 
15. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc. 

B. Gutters:  Manufactured in uniform section lengths not exceeding 12 feet, with matching corner 
units, ends, outlet tubes, and other accessories.  Elevate back edge at least 1 inch above front 
edge.  Furnish flat-stock gutter straps, gutter brackets, expansion joints, and expansion-joint 
covers fabricated from same metal as gutters. 

1. Fabricate from the following exposed metal: 

a. Zinc-Coated Steel:  Nominal 0.034-inch thickness. 

2. Gutter Profile:  As indicated, match existing according to SMACNA's "Architectural 
Sheet Metal Manual." 

3. Corners:  Factory mitered and soldered. 
4. Gutter Supports:  Gutter brackets with finish matching the gutters. 
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C. Downspouts:  Plain round complete with machine-crimped elbows, manufactured from the 
following exposed metal.  Furnish with metal hangers, from same material as downspouts, and 
anchors. 

1. Zinc-Coated Steel:  Nominal 0.034-inch thickness. 

D. Zinc-Coated Steel Finish:  Three-coat fluoropolymer. 

1. Color:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. General:  Install roof specialties according to manufacturer's written instructions.  Anchor roof 
specialties securely in place, with provisions for thermal and structural movement.  Use 
fasteners, solder, protective coatings, separators, sealants, and other miscellaneous items as 
required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning 
and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in watertight performance.  Verify 

shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from 
contact with each other or with corrosive substrates by painting contact surfaces with 
bituminous coating or by other permanent separation as recommended by manufacturer. 

C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of 12 feet with no joints within 18 inches of 
corners or intersections unless otherwise shown on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint 
members for 50 percent movement each way.  Adjust setting proportionately for 
installation at higher ambient temperatures. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate substrate not less than recommended 
by fastener manufacturer to achieve maximum pull-out resistance. 

E. Seal joints with sealant as required by roofing-specialty manufacturer. 

F. Seal joints as required for watertight construction.  Place sealant to be completely concealed in 
joint.  Do not install sealants at temperatures below 40 deg F. 
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3.2 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION 

A. General:  Install components to produce a complete roof-edge drainage system according to 
manufacturer's written instructions. 

B. Gutters:  Join and seal gutter lengths.  Allow for thermal expansion.  Attach gutters to firmly 
anchored gutter supports spaced not more than 12 inches apart.  Attach ends with rivets and seal 
with sealant to make watertight.  Slope to downspouts. 

1. Install gutter with expansion joints at locations indicated but not exceeding 50 feet apart.  
Install expansion joint caps. 

C. Downspouts:  Join sections with manufacturer's standard telescoping joints.  Provide hangers 
with fasteners designed to hold downspouts securely to walls and 1 inch away from walls; 
locate fasteners at top and bottom and at approximately 60 inches o.c. 

3.3 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as roof specialties are installed. 

END OF SECTION 077100 
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Latex joint sealants. 

1.2 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples:  For each kind and color of joint sealant required. 

C. Warranties. 

1.3 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM C 1021 to conduct the testing 
indicated. 

1.4 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 
replace joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 
weatherproofing system that comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Part 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 
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B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

2.2 SILICONE JOINT SEALANTS 

A. Mildew-Resistant Silicone Joint Sealant:  ASTM C 920. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. BASF Building Systems. 
b. Dow Corning Corporation. 
c. GE Advanced Materials - Silicones. 
d. May National Associates, Inc. 
e. Pecora Corporation. 
f. Polymeric Systems, Inc. 
g. Schnee-Morehead, Inc. 
h. Sika Corporation; Construction Products Division. 
i. Tremco Incorporated. 

2. Type:  Single component (S) or multicomponent (M). 
3. Grade:  Pourable (P) or nonsag (NS). 
4. Class:  100/50. 
5. Uses Related to Exposure:  Traffic (T), Nontraffic (NT). 

2.3 URETHANE JOINT SEALANTS 

A. Urethane Joint Sealant:  ASTM C 920. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. BASF Building Systems. 
b. Bostik, Inc. 
c. Lymtal, International, Inc. 
d. May National Associates, Inc. 
e. Pacific Polymers International, Inc. 
f. Pecora Corporation. 
g. Polymeric Systems, Inc. 
h. Schnee-Morehead, Inc. 
i. Sika Corporation; Construction Products Division. 
j. Tremco Incorporated. 
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2. Type:  Single component (S) or multicomponent (M). 
3. Grade:  Pourable (P) or nonsag (NS). 
4. Class:  100/50. 
5. Uses Related to Exposure:  Traffic (T), Nontraffic (NT). 

2.4 LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, 
Grade NF. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. BASF Building Systems. 
b. Bostik, Inc. 
c. May National Associates, Inc. 
d. Pecora Corporation. 
e. Schnee-Morehead, Inc. 
f. Tremco Incorporated. 

2.5 JOINT SEALANT BACKING 

A. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface 
skin), Type O (open-cell material), Type B (bicellular material with a surface skin]  or any of 
the preceding types, as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance. 

B. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer. 

2.6 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions. 

1. Remove laitance and form-release agents from concrete. 
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 
comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

B. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified in subparagraphs below to form 
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smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise 

indicated. 

F. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur. 

3.3 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between metal panels. 
c. Joints between different materials listed above. 
d. Perimeter joints between materials listed above and frames of doors, windows. 
e. Control and expansion joints in ceilings and other overhead surfaces. 
f. Other joints as indicated. 

2. Joint Sealant:  Urethane. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in tile flooring. 

2. Joint Sealant:  Silicone. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Perimeter joints of exterior openings where indicated. 
b. Tile control and expansion joints. 
c. Vertical joints on exposed surfaces of walls and partitions. 
d. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows. 

2. Joint Sealant:  Latex. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 
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D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal 
nontraffic surfaces. 

1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 

2. Joint Sealant:  Silicone. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors and frames. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include elevations, door edge details, frame profiles, metal thicknesses, 
preparations for hardware, and other details. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification:  For each type of exposed finish required. 

E. Schedule:  Prepared by or under the supervision of supplier, using same reference numbers for 
details and openings as those on Drawings. 

1.3 QUALITY ASSURANCE 

A. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 
by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Amweld Building Products, LLC. 
2. Benchmark; a division of Therma-Tru Corporation. 
3. Ceco Door Products; an Assa Abloy Group company. 
4. Curries Company; an Assa Abloy Group company. 
5. Deansteel Manufacturing Company, Inc. 
6. Firedoor Corporation. 
7. Fleming Door Products Ltd.; an Assa Abloy Group company. 
8. Habersham Metal Products Company. 
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9. Kewanee Corporation (The). 
10. Mesker Door Inc. 
11. Pioneer Industries, Inc. 
12. Security Metal Products Corp. 
13. Steelcraft; an Ingersoll-Rand company. 
14. Windsor Republic Doors. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, CS, Type B; suitable for exposed 
applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, CS, Type B. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum A40 metallic coating. 

D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating designation; mill 
phosphatized. 

E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

F. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured according to 
ASTM C 143/C 143M. 

G. Mineral-Fiber Insulation:  ASTM C 665, Type I. 

H. Glazing:  Division 08 Section "Glazing." 

I. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry 
film thickness per coat. 

2.3 STANDARD HOLLOW METAL DOORS 

A. General:  Comply with ANSI/SDI A250.8. 

1. Design:  Flush panel. 
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, 

polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core. 

a. Fire Door Core:  As required to provide fire-protection ratings indicated. 

3. Vertical Edges for Single-Acting Doors:  Manufacturer's standard. 
4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch thick, end closures or 

channels of same material as face sheets. 
5. Tolerances:  SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames." 

B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Comply with 
ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level: 
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1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush). 

C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet.  Provide doors complying 
with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and 
ANSI/SDI A250.4 for physical performance level: 

1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush). 

D. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.4 STANDARD HOLLOW METAL FRAMES 

A. General:  Comply with ANSI/SDI A250.8. 

B. Exterior Frames:  Fabricated from metallic-coated steel sheet. 

1. Fabricate frames with mitered or coped corners. 
2. Fabricate frames as knocked down unless otherwise indicated. 
3. Frames for Level 2 Steel Doors:  0.053-inch- thick steel sheet. 

C. Interior Frames:  Fabricated from cold-rolled steel sheet. 

1. Fabricate frames with mitered or coped corners. 
2. Fabricate frames as knocked down unless otherwise indicated. 
3. Fabricate knocked-down, drywall slip-on frames for in-place gypsum board partitions. 
4. Frames for Level 2 Steel Doors:  0.053-inch- thick steel sheet. 

D. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 
inch thick. 

2. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors. 

2.6 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch thick, same material as door face 
sheet. 

B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch high 
unless otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, same material as frames. 

D. Terminated Stops:  Where indicated, terminate stops 6 inches above finish floor with a 45-
degree angle cut, and close open end of stop with steel sheet closure.  Cover opening in 
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extension of frame with welded-steel filler plate, with welds ground smooth and flush with 
frame. 

2.7 FABRICATION 

A. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117. 

B. Hollow Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors.  Seal joints in 
top edges of doors against water penetration. 

2. Glazed Lites:  Factory cut openings in doors. 

C. Hollow Metal Frames:  Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of same thickness metal as frames. 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, 
flush, and invisible. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

3. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of 
frame.  Space anchors not more than 32 inches o.c. and as follows: 

1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Five anchors per jamb from 90 to 96 inches high. 

b. Compression Type:  Not less than two anchors in each jamb. 
c. Postinstalled Expansion Type:  Locate anchors not more than 6 inches from top 

and bottom of frame.  Space anchors not more than 26 inches o.c. 

4. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers. 

a. Single-Door Frames:  Three door silencers. 
b. Double-Door Frames:  Two door silencers. 

D. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised 
hardware according to the Door Hardware Schedule and templates furnished as specified in 
Division 08 Section "Door Hardware." 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door 

hardware. 
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware. 

E. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form 
corners of stops and moldings with butted or mitered hairline joints. 
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1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow 
metal work. 

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. 

4. Provide loose stops and moldings on inside of hollow metal work. 
5. Coordinate rabbet width between fixed and removable stops with type of glazing and 

type of installation indicated. 

2.8 STEEL FINISHES 

A. Factory-Applied Paint Finish:  ANSI/SDI A250.3. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hollow Metal Frames:  Comply with ANSI/SDI A250.11. 

1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. At fire-protection-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable glazing stops located on secure side of opening. 
d. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
e. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim 

as necessary to comply with installation tolerances. 
f. Field apply bituminous coating to backs of frames that are filled with grout 

containing antifreezing agents. 

2. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 
3. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled expansion 

anchors through floor anchors at each jamb.  Countersink anchors, and fill and make 
smooth, flush, and invisible on exposed faces. 

4. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to overhead 
structural supports or substrates above frame unless frame is anchored to masonry or to 
other structural support at each jamb.  Bend top of struts to provide flush contact for 
securing to supporting construction.  Provide adjustable wedged or bolted anchorage to 
frame jamb members. 
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5. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor. 

B. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified 
below.  Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch. 
b. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch. 
c. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 

inch. 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors:  Install doors according to NFPA 105. 

C. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with 
hollow metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches o.c. and not more than 2 inches o.c. from each corner. 

3.2 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable. 

END OF SECTION 081113 
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior storefront framing. 
2. Exterior manual-swing entrance doors and door frame units. 

1.2 PERFORMANCE REQUIREMENTS 

A. General Performance:  Aluminum-framed systems shall withstand the effects of the following 
performance requirements without exceeding performance criteria or failure due to defective 
manufacture, fabrication, installation, or other defects in construction: 

1. Movements of supporting structure indicated on Drawings including, but not limited to, 
story drift and deflection from uniformly distributed and concentrated live loads. 

2. Dimensional tolerances of building frame and other adjacent construction. 
3. Failure includes the following: 

a. Deflection exceeding specified limits. 
b. Thermal stresses transferring to building structure. 
c. Framing members transferring stresses, including those caused by thermal and 

structural movements to glazing. 
d. Noise or vibration created by wind and by thermal and structural movements. 
e. Loosening or weakening of fasteners, attachments, and other components. 
f. Failure of operating units. 

B. Wind Loads:  As indicated on Drawings. 

C. Structural-Test Performance:  Provide aluminum-framed systems tested according to 
ASTM E 330 as follows: 

1. When tested at 150 percent of positive and negative wind-load design pressures, systems, 
including anchorage, do not evidence material failures, structural distress, and permanent 
deformation of main framing members exceeding 0.2 percent of span. 

2. Test Durations:  10 seconds. 

D. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed 
glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area when tested according to 
ASTM E 283 at a minimum static-air-pressure difference of 1.57 lbf/sq. ft.  

E. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not 
evidence water penetration through fixed glazing and framing areas when tested according to 
ASTM E 331 at a minimum static-air-pressure difference of 20 percent of positive wind-load 
design pressure, but not less than 6.24 lbf/sq. ft.  
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1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, 
and attachments to other work. 

1. Include details of provisions for system expansion and contraction and for drainage of 
moisture in the system to the exterior. 

C. Samples:  For each type of exposed finish required. 

D. Other Action Submittals: 

1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, 
detailing fabrication and assembly of entrance door hardware, as well as procedures and 
diagrams. 

E. Product test reports. 

F. Field quality-control reports. 

G. Maintenance data. 

H. Warranties:  Sample of special warranties. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated. 

C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop 
Drawings, based on testing and engineering analysis of manufacturer's standard units in systems 
similar to those indicated for this Project. 

D. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single 
manufacturer. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of aluminum-framed systems that do not comply with requirements or that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Arcadia, Inc. 
2. Arch Aluminum & Glass Co., Inc. 
3. CMI Architectural. 
4. Commercial Architectural Products, Inc. 
5. EFCO Corporation. 
6. Kawneer North America; an Alcoa company. 
7. Leed Himmel Industries, Inc. 
8. Pittco Architectural Metals, Inc. 
9. TRACO. 
10. Tubelite. 
11. United States Aluminum. 
12. Vistawall Architectural Products; The Vistawall Group; a Bluescope Steel company. 
13. YKK AP America Inc. 

2.2 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Sheet and Plate:  ASTM B 209. 
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221. 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 

B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, complying 
with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 
pretreatment.  Select surface preparation methods according to recommendations in SSPC-
SP COM and prepare surfaces according to applicable SSPC standard. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.3 FRAMING SYSTEMS 

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness 
required and reinforced as required to support imposed loads. 

1. Construction:  Nonthermal. 
2. Glazing System:  Retained mechanically with gaskets on four sides. 
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3. Glazing Plane:  As indicated. 

B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system. 

D. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

E. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 
manufacturer for joint type. 

1. Provide sealants for use inside of the weatherproofing system that have a VOC content of 
250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 GLAZING SYSTEMS 

A. Glazing:  As specified in Division 08 Section "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or extruded, 
of profile and hardness required to maintain watertight seal. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

2.5 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation. 

1. Door Construction:  1-3/4-inch overall thickness, with minimum 0.125-inch- thick, 
extruded-aluminum tubular rail and stile members.  Mechanically fasten corners with 
reinforcing brackets that are deeply penetrated and fillet welded or that incorporate 
concealed tie rods. 

2. Door Design:  As indicated . 

a. Accessible Doors:  Smooth surfaced for width of door in area within 10 inches 
above floor or ground plane. 

3. Glazing Stops and Gaskets:  Beveled, snap-on, extruded-aluminum stops and preformed 
gaskets. 

a. Provide nonremovable glazing stops on outside of door. 
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B. Entrance Door Hardware:  As specified in Division 08 Section "Door Hardware." 

2.6 ENTRANCE DOOR HARDWARE 

A. General:  Provide entrance door hardware for each entrance door to comply with requirements 
in this Section. 

1. Entrance Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and 
named manufacturers' products. 

2. Sequence of Operation:  Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 

3. Opening-Force Requirements: 

a. Egress Doors:  Not more than 15 lbf to release the latch and not more than 30 lbf to 
set the door in motion and not more than 15 lbf to open the door to its minimum 
required width. 

b. Accessible Interior Doors:  Not more than 5 lbf to fully open door. 

B. Opening-Force Requirements: 

1. Delayed-Egress Locks:  Lock releases within 15 seconds after applying a force of not 
more than 15 lbf for not more than 3 seconds. 

2. Latches and Exit Devices:  Not more than 15 lbf required to release latch. 

C. Butt Hinges:  BHMA A156.1, Grade 1, radius corner. 

1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove 
in hinge pin, prevents removal of pin while entrance door is closed. 

2. Exterior Hinges:  Stainless steel, with stainless-steel pin. 
3. Quantities: 

a. For doors up to 87 inches high, provide 3 hinges per leaf. 
b. For doors more than 87 and up to 120 inches high, provide 4 hinges per leaf. 

D. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1. 

E. Panic Exit Devices:  BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting 
agency acceptable to authorities having jurisdiction, for panic protection, based on testing 
according to UL 305. 

F. Cylinders:  As specified in Division 08 Section "Door Hardware." 

1. Keying:  Master key system.  Permanently inscribe each key with a visual key control 
number and include notation "DO NOT DUPLICATE". 

G. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for 
aluminum framing. 

H. Operating Trim:  BHMA A156.6. 
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I. Closers:  BHMA A156.4, Grade 1, with accessories required for a complete installation, sized 
as required by door size, exposure to weather, and anticipated frequency of use; adjustable to 
meet field conditions and requirements for opening force. 

J. Surface-Mounted Holders:  BHMA A156.16, Grade 1. 

K. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location 
indicated, with integral rubber bumper. 

L. Weather Stripping:  Manufacturer's standard replaceable components. 

M. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed fasteners 
on mounting strip. 

N. Silencers:  BHMA A156.16, Grade 1. 

O. Thresholds:  BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 
of finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

C. Framing Members, General:  Fabricate components that, when assembled, have the following 
characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Means to drain water passing joints, condensation within framing members, and moisture 

migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
6. Provisions for field replacement of glazing from interior. 
7. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 

E. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 

F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 

G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest 
extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 
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H. After fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings. 

2.8 ALUMINUM FINISHES 

A. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness 
of 1.5 mils. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration. 
6. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or applying sealant or tape, or by installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 

D. Set continuous sill members and flashing in full sealant bed as specified in Division 07 Section 
"Joint Sealants" to produce weathertight installation. 

E. Install components plumb and true in alignment with established lines and grades, and without 
warp or rack. 

F. Install glazing as specified in Division 08 Section "Glazing." 

G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather 
stripping. 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 084113 - 7



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 

3.2 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field 
tests and inspections. 

B. Testing Services:  Testing and inspecting of representative areas to determine compliance of 
installed systems with specified requirements shall take place as follows.  Do not proceed with 
installation of the next area until test results for previously completed areas show compliance 
with requirements. 

1. Water Spray Test:  Before installation of interior finishes has begun, areas designated by 
Architect shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 

C. Repair or remove work if test results and inspections indicate that it does not comply with 
specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

E. Aluminum-framed assemblies will be considered defective if they do not pass tests and 
inspections. 

F. Prepare test and inspection reports. 
 

END OF SECTION 084113 
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SECTION 084523 – INSULATED TRANSLUCENT FIBERGLASS SANDWICH PANEL SYSTEM

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the insulated translucent sandwich panel system as shown. Work includes 
providing and installing: 

1.  Flat factory prefabricated structural insulated translucent sandwich panels. 
2.  Aluminum installation system. 
3.  Aluminum sill flashing. 

1.2 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, profiles and finishes of 
components. 

B. Shop Drawings:  Include elevations, details, dimensions and attachments to other work. 

C. Manufacturers color charts showing the full range of colors available for factory finished 
aluminum. 

D. Installer Certificate: Certifying compliance with project qualification requirements. 

E. Product test reports. 

F. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Installer:  A qualified installer, approved by manufacturer to install manufacturer's products. 

B. Performance Requirements: The manufacturer shall be responsible for the configuration an 
fabrication of the complete panel system. 

1.4 WARRANTY 

A. Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
panel system that fail in materials or workmanship within one year after substantial completion. 

1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, air infiltration, or 

condensation. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings. 

1. Kalwall Corporation 

2.2 PANEL COMPONENTS 

A. Face Sheets. 

1. Translucent faces: Manufactured from glass fiber reinforced thermoset resins, formulated 
specifically for architectural use. Thermoplastic faces are not acceptable. 

2. Flammablility of interior face sheets: UL listed, which requires periodic unannounced 
retesting, with flamespread rating no greater than 50 and smoke developed no greater 
than 250 when tested in accordance with UL 723. Burn extent by ASTM D-635 shall be 
no greater than 1”. Face sheets shall no deform, deflect or drip when subjected to fire or 
flame. 

3. Weatherability of exterior face sheets: Full thickness of the exterior face sheet shall not 
change color more than 3.0 CIE Units after 5 years weathering. Exterior face shall have a 
permanent glass erosion barrier embedded beneath the surface to provide long-term 
resistance to reinforcing fiber exposure. 

4. Appearance: Match existing. 

B. Grid Core 

1. Thermally broken (aluminum) I-beam grid core shall be of 6063-T6 or 6005-T5 alloy and 
temper with provisions for mechanical interlocking of muntin-mullion and perimeter. 
Width of I-beam shall be no less than 7/16 inch. The I-beam grid shall be machined to 
tolerances of not greater that +/- .002 inches. 

2. Thermal break: Minimum 1 inch. 

C. Laminate Adhesive 

1. Heat and pressure resin type adhesive engineered for structural sandwich panel use, with 
minimum 25 years field use. Adhesive shall pass testing requirements specified by the 
International Code council “Acceptance Criteria for Sandwich Panel Adhesives.” 

2.3 PANEL CONSTRUCTION 

A. Provide sandwich panels of flat fiberglass reinforced translucent face sheets laminated to a grid 
core of mechanically interlocking thermally broken (aluminum) I-beams. The adhesive bonding 
line shall be straight, cover the entire width of the I-beam and have a neat sharp edge. Thickness 
and grid pattern to match existing. 

B. Panels shall deflect no more than 1.9 inch at 30 psf in 10’-0” span without a supporting frame 
by ASTM E-72. 
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C. Panels shall withstand 1200 degree F fire for minimum one hour without collapse or exterior 
flaming. 

D. Thermally broken panels: Minimum condensation resistance factor of 80 by AAMA 1503 
measured on the bond line. Minimum CRF of 90 at center of grid cell. 

2.4 BATTENS AND PERIMETER CLOSURE SYSTEM 

A. Closure system: Extruded aluminum 6063-T6 and 6063-T5 alloy and temper clamp-tite screw 
type closure system. 

B. Sealing tape: Manufacturers standard, pre-applied t closure system at the factory under 
controlled conditions. 

C. Fasteners: 300 series stainless steel screws for aluminum closures, excluding final fasteners to 
the building. 

D. Finish: Exposed aluminum to be manufacturers factory applied finish that meets the 
performance requirements of AAMA 2604. Match existing panel system color. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, supporting structure and installation conditions. Do not proceed with panel 
erection until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Metal Protection: Where aluminum will contact dissimilar metals, protect against galvanic 
action by painting contact surfaces with primer or by applying sealant or tape recommended by 
manufacturer for this purpose. 

3.3 INSTALLATION 

A. Install the panel system in accordance with the manufacturers installation recommendations and 
approved shop drawings. 

 1.  Anchor component parts securely in place by permanent mechanical attachment system. 
 2.  Accommodate thermal and mechanical movements. 
 3. Set perimeter framing in a full bed of sealant compound, or with joint fillers or gaskets to 

provide weather-tight construction. 

B. Install joint sealants at perimeter joints and within the panel system in accordance with 
manufacturers installation instructions. 
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3.4 CLEANING 

A. Clean the panel system inside and outside, immediately after installation, according to 
manufacturers written recommendations. 

 

END OF SECTION 084523 
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SECTION 085313 - VINYL WINDOWS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes fixed and operable vinyl framed windows. 

1.2 PERFORMANCE REQUIREMENTS 

A. General:  Provide vinyl windows capable of complying with performance requirements 
indicated, based on testing manufacturer's windows that are representative of those specified, 
and that are of test size required by AAMA/WDMA 101/I.S.2/NAFS. 

B. Structural Performance:  Provide vinyl windows capable of withstanding the effects of the 
following loads, based on testing units representative of those indicated for Project that pass 
AAMA/WDMA 101/I.S.2/NAFS, Uniform Load Structural Test: 

1. Design Wind Loads:  Determine design wind loads applicable to Project from basic wind 
speed indicated in miles per hour at 33 feet above grade, according to ASCE 7, 
Section 6.5, "Method 2-Analytical Procedure," based on mean roof heights above grade 
indicated on Drawings. 

C. Windborne-Debris Resistance:  Provide glazed windows capable of resisting impact from 
windborne debris, based on the pass/fail criteria as determined from testing glazed windows 
identical to those specified, according to ASTM E 1886 and testing information in 
ASTM E 1996 and requirements of authorities having jurisdiction. 

1.3 SUBMITTALS 

A. Product Data:  For each type of vinyl window indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other 
work, operational clearances, and installation details. 

C. Samples:  For each exposed finish. 

D. Product Schedule:  Use same designations indicated on Drawings. 

E. Product test reports. 

F. Maintenance data. 

1.4 QUALITY ASSURANCE 

A. Installer:  A qualified installer, approved by manufacturer to install manufacturer's products. 
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B. Glazing Publications:  Comply with published recommendations of glass manufacturers and 
with GANA's "Glazing Manual" unless more stringent requirements are indicated. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace vinyl windows that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, air infiltration, or 

condensation. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of vinyl, other materials, and finishes beyond normal weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 

a. Window:  10 years from date of Substantial Completion. 
b. Glazing:  10 years from date of Substantial Completion. 
c. Vinyl Finish:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

2.2 WINDOW  

A. Window Type:  As indicated on Drawings and on a schedule. 

B. Comply with AAMA/WDMA 101/I.S.2/NAFS. 

1. Performance Class and Grade:  C 35. 

C. Condensation-Resistance Factor (CRF):  Provide vinyl windows tested for thermal performance 
according to AAMA 1503, showing a CRF of 45. 

D. Thermal Transmittance:  Provide vinyl windows with a whole-window, U-factor maximum 
indicated at 15-mph exterior wind velocity and winter condition temperatures when tested 
according to AAMA 1503. 

1. U-Factor:  0.35 Btu/sq. ft. x h x deg F or less. 
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E. Solar Heat-Gain Coefficient (SHGC):  Provide vinyl windows with a whole-window SHGC 
maximum of 0.40, determined according to NFRC 200 procedures. 

2.3 GLAZING 

A. Glass and Glazing Materials:  Refer to Division 08 Section "Glazing" for glass units and glazing 
requirements applicable to glazed vinyl window units. 

B. Glass:  Clear, insulating-glass units, with low-E coating pyrolytic on second surface or sputtered 
on second or third surface, complying with Division 08 Section "Glazing." 

C. Glazing System:  Manufacturer's standard factory-glazing system that produces weathertight 
seal and complies with requirements for windborne-debris resistance.  

2.4 INSECT SCREENS 

A. General:  Design windows and hardware to accommodate screens in a tight-fitting, removable 
arrangement, with a minimum of exposed fasteners and latches.  Fabricate insect screens to 
fully integrate with window frame.  Locate screens on outside of window and provide for each 
operable exterior sash or ventilator. 

1. Aluminum Tubular Frame Screens:  Comply with SMA 1004, "Specifications for 
Aluminum Tubular Frame Screens for Windows," Architectural C-24 class. 

B. Aluminum Insect Screen Frames:  Manufacturer's standard aluminum alloy complying with 
SMA 1004.  Fabricate frames with mitered or coped joints or corner extrusions, concealed 
fasteners, and removable PVC spline/anchor concealing edge of frame. 

1. Aluminum Tubular Framing Sections and Cross Braces:  Roll formed from aluminum 
sheet with minimum wall thickness as required for class indicated. 

2. Finish:  Manufacturer's standard. 

2.5 FABRICATION 

A. Fabricate vinyl windows that are reglazable without dismantling sash or ventilator framing. 

B. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and 
ventilator. 

C. Mullions:  Provide mullions and cover plates as shown, compatible with window units, 
complete with anchors for support to structure and installation of window units.  Allow for 
erection tolerances and provide for movement of window units due to thermal expansion and 
building deflections, as indicated.  Provide mullions and cover plates capable of withstanding 
design loads of window units.  Provide manufacturer's standard finish to match window units. 

D. Glazing Stops:  Provide nailed or snap-on glazing stops coordinated with Division 08 Section 
"Glazing" and glazing system indicated.  Provide glazing stops to match sash and ventilator 
frames. 
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2.6 VINYL FINISHES 

A. Integral Finish and Color:  Uniform, solid, homogeneous color as selected by Architect, interior 
and exterior. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing 
windows, hardware, accessories, and other components. 

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction. 

C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction. 

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

E. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at 
contact points and weather stripping for smooth operation and weathertight closure.  Lubricate 
hardware and moving parts. 

F. Clean exposed surfaces immediately after installing windows.  Avoid damaging protective 
coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances. 

G. Clean factory-glazed glass immediately after installing windows.  Comply with manufacturer's 
written recommendations for final cleaning and maintenance.  Remove nonpermanent labels, 
and clean surfaces. 

H. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

END OF SECTION 085313 
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Commercial door hardware. 
2. Cylinders for doors specified in other Sections. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Details of electrified door hardware, including wiring diagrams. 

C. Samples:  For each exposed finish. 

D. Product certificates, test reports. 

E. Other Action Submittals: 

1. Door Hardware Sets:  Prepared by or under the supervision of Installer, detailing 
fabrication and assembly of door hardware, as well as procedures and diagrams. 

a. Format:  Use same scheduling sequence and format and use same door numbers as 
in the Contract Documents. 

b. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, and material of each door 
and frame. 

2) Type, style, function, size, quantity, and finish of each door hardware 
item. Include description and function of each lockset and exit device. 

3) Complete designations of every item required for each door or opening 
including name and manufacturer. 

4) Description of each electrified door hardware function, including location, 
sequence of operation, and interface with other building control systems. 

2. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's 
final keying instructions for locks. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer. 
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1. Installer's responsibilities include supplying and installing door hardware and providing a 
qualified Architectural Hardware Consultant available during the course of the Work to 
consult with Contractor, Architect, and Owner about door hardware and keying. 

B. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver keys to Owner by registered mail or overnight package service. 

1.5 COORDINATION 

A. Templates:  Distribute door hardware templates for doors, frames, and other work specified to 
be factory prepared for installing door hardware.  Check Shop Drawings of other work to 
confirm that adequate provisions are made for locating and installing door hardware to comply 
with indicated requirements. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period:  Three years from date of Substantial Completion, except as follows: 

a. Exit Devices:  Two years from date of Substantial Completion. 
b. Manual Closers:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this Section  and 
door hardware sets indicated in Part 3 "Door Hardware Sets" Article. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products 
complying with BHMA standard referenced. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  
Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements.  
Manufacturers' names are abbreviated in Part 3 "Door Hardware Sets" Article. 
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2. References to BHMA Standards:  Provide products complying with these standards and 
requirements for description, quality, and function. 

2.2 HINGES, GENERAL 

A. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into 
wood doors and frames, provide only template-produced units. 

B. Hinge Base Metal:  Unless otherwise indicated, provide the following: 

1. Exterior Hinges:  Stainless steel, with stainless-steel pin. 
2. Interior Hinges:  Brass, with stainless-steel pin body and brass protruding heads. 
3. Hinges for Fire-Rated Assemblies:  Steel, with steel pin. 

C. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove in 
hinge pin, prevents removal of pin while door is closed; for outswinging exterior doors. 

D. Fasteners:  Comply with the following: 

1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes. 
2. Screws:  Phillips flat-head; machine screws (drilled and tapped holes) for metal doors.  

Finish screw heads to match surface of hinges. 

2.3 HINGES 

A. Butts and Hinges:  BHMA A156.1. 

B. Template Hinge Dimensions:  BHMA A156.7. 

C. Available Manufacturers: 

1. Baldwin Hardware Corporation (BH). 
2. Bommer Industries, Inc. (BI). 
3. Cal-Royal Products, Inc. (CRP). 
4. Hager Companies (HAG). 
5. Lawrence Brothers, Inc. (LB). 
6. McKinney Products Company; an ASSA ABLOY Group company (MCK). 
7. PBB, Inc. (PBB). 
8. Stanley Commercial Hardware; Div. of The Stanley Works (STH). 

2.4 LOCKS AND LATCHES, GENERAL 

A. Accessibility Requirements:  Provide operating devices that do not require tight grasping, 
pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf. 

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not 
require more than 15 lbf to release the latch.  Locks shall not require use of a key, tool, or 
special knowledge for operation. 
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C. Lock Trim: 

1. Levers:  As noted on schedule. 
2. Dummy Trim:  Match lever lock trim and escutcheons. 

D. Backset:  2-3/4 inches, unless otherwise indicated. 

E. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set. 

2.5 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply 
with the following: 

1. Bored Locks:  BHMA A156.2. 
2. Mortise Locks:  BHMA A156.13. 
3. Interconnected Locks:  BHMA A156.12. 

B. Bored Locks:  BHMA A156.2, Grade 1 unless Grade 2 is indicated; Series 4000. 

1. Available Manufacturers: 

a. Arrow USA; an ASSA ABLOY Group company (ARW). 
b. Best Access Systems; Div. of The Stanley Works (BAS). 
c. Cal-Royal Products, Inc. (CRP). 
d. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company 

(CR). 
e. Falcon Lock; an Ingersoll-Rand Company (FAL). 
f. Marks USA (MKS). 
g. Medeco Security Locks, Inc.; an ASSA ABLOY Group company (MED). 
h. PDQ Manufacturing (PDQ). 
i. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 
j. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 
k. Security Door Controls (SDC). 
l. Weiser Lock; a Masco Company (WEI). 
m. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company 

(YAL). 

C. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1 unless 
Grade 2 is indicated; Series 1000. 

1. Available Manufacturers: 

a. Accurate Lock & Hardware Co. (ALH). 
b. Adams Rite Manufacturing Co. (ARM). 
c. Arrow USA; an ASSA ABLOY Group company (ARW). 
d. Best Access Systems; Div. of The Stanley Works (BAS). 
e. Cal-Royal Products, Inc. (CRP). 

DOOR HARDWARE 087100 - 4



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

f. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company 
(CR). 

g. Folger Adam Security Inc.; an ASSA ABLOY Group company (FAS). 
h. Falcon Lock; an Ingersoll-Rand Company (FAL). 
i. Marks USA (MKS). 
j. PDQ Manufacturing (PDQ). 
k. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 
l. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 
m. Security Door Controls (SDC). 
n. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company 

(YAL). 

D. Interconnected Locks:  BHMA A156.12, Grade 1 unless Grade 2 is indicated; Series 5000. 

1. Available Manufacturers: 

a. Arrow USA; an ASSA ABLOY Group company (ARW). 
b. Cal-Royal Products, Inc. (CRP). 
c. Falcon Lock; an Ingersoll-Rand Company (FAL). 
d. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 

2.6 AUXILIARY LOCKS AND LATCHES 

A. Auxiliary Locks:  BHMA A156.5, Grade 1 unless Grade 2 is indicated. 

1. Available Manufacturers: 

a. ABLOY Security, Inc.; an ASSA ABLOY Group company (ABL). 
b. Accurate Lock & Hardware Co. (ALH). 
c. Adams Rite Manufacturing Co. (ARM). 
d. Arrow USA; an ASSA ABLOY Group company (ARW). 
e. Best Access Systems; Div. of The Stanley Works (BAS). 
f. Cal-Royal Products, Inc. (CRP). 
g. Falcon Lock; an Ingersoll-Rand Company (FAL). 
h. Marks USA (MKS). 
i. Medeco Security Locks, Inc.; an ASSA ABLOY Group company (MED). 
j. PDQ Manufacturing (PDQ). 
k. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 
l. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 
m. Weiser Lock; a Masco Company (WEI). 
n. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company 

(YAL). 

2.7 EXIT DEVICES 

A. Exit Devices:  BHMA A156.3, Grade 1 unless Grade 2 is indicated. 

B. Accessibility Requirements:  Provide operating devices that do not require tight grasping, 
pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf. 
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C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not 
require more than 15 lbf to release the latch.  Locks shall not require use of a key, tool, or 
special knowledge for operation. 

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for panic protection, based on testing according to UL 305. 

E. Fire Exit Devices:  Devices complying with NFPA 80 that are listed and labeled by a testing 
and inspecting agency acceptable to authorities having jurisdiction, for fire and panic protection, 
based on testing according to UL 305 and NFPA 252. 

F. Outside Trim: Pull with cylinder; material and finish to match locksets, unless otherwise 
indicated. 

1. Match design for locksets and latchsets, unless otherwise indicated. 

2.8 LOCK CYLINDERS 

A. Standard Lock Cylinders:  BHMA A156.5, Grade 1. 

B. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless 
steel, or nickel silver, and complying with the following: 

1. Number of Pins:  Five. 
2. High-Security Grade:  BHMA A156.5, Grade 1A, listed and labeled as complying with 

pick- and drill-resistant testing requirements in UL 437 (Suffix A). 

C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; with interchangeable 
cores. 

D. Construction Keying:  Comply with the following: 

1. Construction Master Keys:  Provide cylinders with feature that permits voiding of 
construction keys without cylinder removal.  Provide 10 construction master keys. 

2. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  
Provide 10 construction master keys. 

a. Furnish permanent cores to Owner for installation. 

E. Manufacturer:  Same manufacturer as for locks and latches. 

F. Available Manufacturers: 

1. ABLOY Security, Inc.; an ASSA ABLOY Group company (ABL). 
2. Arrow USA; an ASSA ABLOY Group company (ARW). 
3. ASSA, Inc.; an ASSA ABLOY Group company (ASA). 
4. Best Access Systems; Div. of The Stanley Works (BAS). 
5. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR). 
6. Falcon Lock; an Ingersoll-Rand Company (FAL). 
7. Medeco Security Locks, Inc.; an ASSA ABLOY Group company (MED). 
8. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 
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9. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 
10. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL). 

2.9 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference into master key system. 

1. Existing System:  Master key or grand master key locks to Owner's existing system. 

B. Keys:  Nickel silver. 

1. Quantity:  In addition to one extra key blank for each lock, provide three cylinder change 
keys and five master keys. 

2.10 OPERATING TRIM 

A. Standard:  BHMA A156.6. 

B. Materials:  Fabricate from aluminum, unless otherwise indicated. 

C. Available Manufacturers: 

1. Burns Manufacturing Incorporated (BM). 
2. Don-Jo Mfg., Inc. (DJO). 
3. Forms + Surfaces (FS). 
4. Hager Companies (HAG). 
5. Hiawatha, Inc. (HIA). 
6. IVES Hardware; an Ingersoll-Rand Company (IVS). 
7. Rockwood Manufacturing Company (RM). 
8. Trimco (TBM). 

2.11 CLOSERS 

A. Accessibility Requirements:  Comply with the following maximum opening-force requirements: 

1. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door. 
2. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not 
require more than 30 lbf to set door in motion and not more than 15 lbf to open door to 
minimum required width. 

C. Hold-Open Closers/Detectors:  Coordinate and interface integral smoke detector and closer 
device with fire alarm system. 

D. Flush Floor Plates:  Provide finish cover plates for floor closers unless thresholds are indicated.  
Match door hardware finish, unless otherwise indicated. 
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E. Size of Units:  Unless otherwise indicated, comply with manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field conditions 
and requirements for opening force. 

F. Surface Closers:  BHMA A156.4, Grade 1 unless Grade 2 is indicated.  Provide type of arm 
required for closer to be located on non-public side of door, unless otherwise indicated. 

1. Available Manufacturers: 

a. Arrow USA; an ASSA ABLOY Group company (ARW). 
b. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company 

(CR). 
c. DORMA Architectural Hardware; Member of The DORMA Group North America 

(DAH). 
d. Dor-O-Matic; an Ingersoll-Rand Company (DOR). 
e. LCN Closers; an Ingersoll-Rand Company (LCN). 
f. Norton Door Controls; an ASSA ABLOY Group company (NDC). 
g. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX). 
h. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 
i. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company 

(YAL). 

2.12 STOPS AND HOLDERS 

A. Stops and Bumpers:  BHMA A156.16, Grade 1 unless Grade 2 is indicated. 

1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.  
Do not mount floor stops where they will impede traffic.  Where floor or wall stops are 
not appropriate, provide overhead holders. 

2.13 DOOR GASKETING 

A. Standard:  BHMA A156.22. 

B. General:  Provide continuous weather-strip gasketing on exterior doors and provide smoke, 
light, or sound gasketing on interior doors where indicated or scheduled.  Provide noncorrosive 
fasteners for exterior applications and elsewhere as indicated. 

1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
2. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is 

closed. 

C. Gasketing Materials:  ASTM D 2000 and AAMA 701/702. 

D. Available Manufacturers: 

1. Hager Companies (HAG). 
2. M-D Building Products, Inc. (MD). 
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3. National Guard Products (NGP). 
4. Pemko Manufacturing Co. (PEM). 
5. Reese Enterprises (RE). 
6. Sealeze; a unit of Jason Incorporated (SEL). 
7. Zero International (ZRO). 

2.14 THRESHOLDS 

A. Standard:  BHMA A156.21. 

B. Accessibility Requirements:  Bevel raised thresholds with a slope of not more than 1:2.  Provide 
thresholds not more than 1/2 inch high. 

C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch high. 

D. Available Manufacturers: 

1. Hager Companies (HAG). 
2. M-D Building Products, Inc. (MD). 
3. National Guard Products (NGP). 
4. Pemko Manufacturing Co. (PEM). 
5. Reese Enterprises (RE). 
6. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX). 
7. Sealeze; a unit of Jason Incorporated (SEL). 
8. Zero International (ZRO). 

2.15 FABRICATION 

A. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard. 

B. Fasteners:  Provide screws according to commercially recognized industry standards for 
application intended, except aluminum fasteners are not permitted.  Provide Phillips flat-head 
screws with finished heads to match surface of door hardware, unless otherwise indicated. 

1. Comply with NFPA 80 for fasteners of door hardware in fire-rated applications. 

C. Finishes:  BHMA A156.18, as indicated in door hardware sets. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series.  Drill and tap doors and frames for 
surface-applied door hardware according to ANSI A250.6. 
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B. Mounting Heights:  Mount door hardware units at heights indicated as follows unless otherwise 
indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

C. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 09 Sections.  Do not install 
surface-mounted items until finishes have been completed on substrates involved. 

D. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 07 Section "Joint Sealants." 

E. Adjustment:  Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit.  Replace units that cannot be adjusted to operate as 
intended.  Adjust door control devices to compensate for final operation of heating and 
ventilating equipment and to comply with referenced accessibility requirements. 

3.2 DOOR HARDWARE SETS 
 
 
Group 1 (Passage Function – Non Rated) 
 
Passage Latchset  
Hinges 
Closer 
Stop 
 
Group 1A (Passage Function – Rated) 
 
Passage Latchset Hinges 
Closer 
Stop 
Gaskets 
 
Group 2 (Lockset – Non-Rated) 
 
Classroom Lockset  
Hinges 
Stop 
 
Group 3 (Lockset – Non-Rated) 
 
Classroom Lockset  
Hinges 
Closer 
Stop 
Gaskets 

DOOR HARDWARE 087100 - 10



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

 
 
Group 4 (Lockset –Rated) 
 
Classroom Lockset  
Hinges 
Closer 
Stop 
Gaskets 
 
Group 5 (Storeroom Lockset – Non-Rated) 
 
Storeroom Lockset  
Hinges 
Closer 
Stop 
 
Group 6 (Storeroom Lockset – Rated) 
 
Storeroom Lockset 
Hinges 
Closer 
Stop 
Gaskets 
 
Group 7 (Lockset – Non-Rated doors) 
 
Bath/Bedroom Privacy Lockset 
Hinges 
Closer 
Stop 
Gaskets 
 
Group 8 (Lockset – Rated doors) 
 
Bath/Bedroom Privacy Lockset 
Hinges 
Closer 
Stop 
Gaskets 
 
Group 9 (Passage Function with Hold Open –Rated) 
 
Passage Latchset 
Hinges 
Closer 
Stop 
Hold Open 
 
 
Group 10 (Lockset – Non-Rated doors) 
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Mechanical Lockset with Push Button Access 
Hinges 
Closer 
Stop 
 
Group 11 (Lockset – Rated doors) 
 
Mechanical Lockset with Push Button Access 
Hinges 
Closer 
Stop 
Gaskets 
 
Group 12 (Exterior Lockset) 
 
Panic Device with Exterior Lock 
Hinges 
Closer 
Gaskets 
Threshold 
 
Group R 
 
Reused hardware, relocated along with door and frame from same location. 
 

 

END OF SECTION 087100 
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SECTION 088000 - GLAZING

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes glazing for the following products and applications, including those 
specified in other Sections where glazing requirements are specified by reference to this 
Section: 

1. Windows. 
2. Doors. 
3. Storefront framing. 

1.2 DEFINITIONS 

A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a 
specified gas. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind 
and impact loads (where applicable) without failure, including loss or glass breakage 
attributable to the following:  defective manufacture, fabrication, and installation; failure of 
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or other 
defects in construction. 

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  
Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass 
lites in the thickness designations indicated for various size openings, but not less than 
thicknesses and in strengths (annealed or heat treated) required to meet or exceed the following 
criteria: 

1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, 
according to the following requirements: 

a. Specified Design Wind Loads:  As indicated, but not less than wind loads 
applicable to Project as required by ASCE 7 "Minimum Design Loads for 
Buildings and Other Structures":  Section 6.0 "Wind Loads." 

b. Specified Design Snow Loads:  As indicated, but not less than snow loads 
applicable to Project as required by ASCE 7, "Minimum Design Loads for 
Buildings and Other Structures":  Section 7.0, "Snow Loads." 

c. Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set 
vertically or not more than 15 degrees off vertical and under wind action. 

C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures acting on glass 
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framing members and glazing components.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces. 

D. Thermal and Optical Performance Properties:  Provide glass with performance properties 
specified based on manufacturer's published test data, as determined according to procedures 
indicated below: 

1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick. 
2. For insulating-glass units, properties are based on units of thickness indicated for overall 

unit and for each lite 6.0 mm thick and a nominal 1/2-inch-  wide interspace. 

1.4 SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Samples:  12-inch- square, for each type of glass product indicated, other than monolithic clear 
float glass. 

C. Glazing Schedule:  Use same designations indicated on Drawings. 

D. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer. 

1.5 QUALITY ASSURANCE 

A. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant 
manufacturers, for testing according to ASTM C 1087, samples of each glazing material type, 
tape sealant, gasket, glazing accessory, and glass-framing member that will contact or affect 
elastomeric glazing sealants: 

B. Glazing for Fire-Rated Door, Window Assemblies:  Glazing for assemblies that comply with 
NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for fire ratings indicated, based on testing according to 
NFPA 257. 

C. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201 and, for wired 
glass, ANSI Z97.1. 

D. Glazing Publications:  Comply with published recommendations of glass product manufacturers 
and organizations below, unless more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for 
Sealed Insulating Glass Units." 

E. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least 
one component lite of units with appropriate certification label of the Insulating Glass 
Certification Council. 
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1.6 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, 
made out to Owner and signed by coated-glass manufacturer agreeing to replace coated-glass 
units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, made out 
to Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units 
that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to Project 
site, within specified warranty period indicated below. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products specified. 

2. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

3. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 GLASS PRODUCTS 

A. Annealed Float Glass:  ASTM C 1036, Type I (transparent flat glass), Quality-Q3; of class 
indicated. 

1. Ultra-Clear (Low-Iron) Float Glass:  Class I (clear); with a minimum 91 percent visible 
light transmission and a minimum solar heat gain coefficient of 0.87. 

a. Available Products: 

1) AFG Industries Inc.; Krystal Klear. 
2) Pilkington Building Products North America; Optiwhite. 
3) PPG Industries, Inc.; Starphire. 

B. Pyrolytic-Coated Float Glass:  ASTM C 1376, float glass with metallic-oxide coating applied by 
pyrolytic deposition process during initial manufacture, and complying with other requirements 
specified. 
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C. Sputter-Coated Float Glass:  ASTM C 1376, float glass with metallic-oxide or -nitride coating 
deposited by vacuum deposition process after manufacture and heat treatment (if any), and 
complying with other requirements specified. 

D. Wired Glass:  ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), Quality-
Q-6; and of form and mesh pattern specified. 

E. Tempered Patterned Glass:  ASTM C 1048, Kind FT (fully tempered), Type II (patterned flat 
glass), Class 1 (clear), Form 3 (patterned); and of quality, finish, and pattern specified. 

F. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units 
and with requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article. 

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed 
to resist thermal stresses induced by differential shading of individual glass lites and to 
comply with glass design requirements specified in Part 1 "Performance Requirements" 
Article. 

2. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated for insulating-
glass units are nominal and the overall thicknesses of units are measured perpendicularly 
from outer surfaces of glass lites at unit's edge. 

3. Sealing System:  Dual seal. 
4. Spacer Specifications:  Manufacturer's standard spacer material and construction. 

2.3 GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, 
complying with standards referenced with name of elastomer indicated below, and of profile 
and hardness required to maintain watertight seal: 

1. Neoprene, ASTM C 864. 
2. EPDM, ASTM C 864. 
3. Silicone, ASTM C 1115. 
4. Thermoplastic polyolefin rubber, ASTM C 1115. 
5. Any material indicated above. 

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of 
material indicated below; complying with ASTM C 509, Type II, black; and of profile and 
hardness required to maintain watertight seal: 

1. Neoprene. 
2. EPDM. 
3. Silicone. 
4. Thermoplastic polyolefin rubber. 
5. Any material indicated above. 

2.4 GLAZING SEALANTS 

A. General:  Provide products of type indicated, complying with the following requirements: 
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1. Compatibility:  Select glazing sealants that are compatible with one another and with 
other materials they will contact, including glass products, seals of insulating-glass units, 
and glazing channel substrates, under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation. 

3. VOC Content:  For sealants used inside of the weatherproofing system, not more than 
250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

4. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full 
range. 

B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint 
substrates. 

2.5 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids 
content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 

pressure. 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive 
on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with 
AAMA 800 for the following types: 

1. Type 1, for glazing applications in which tape acts as the primary sealant. 
2. Type 2, for glazing applications in which tape is used in combination with a full bead of 

liquid sealant. 

2.6 MISCELLANEOUS GLAZING MATERIALS 

A. General:  Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5. 
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D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness 
required by glass manufacturer to maintain glass lites in place for installation indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 
walking). 

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

2.7 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions of 
product manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

2.8 MONOLITHIC FLOAT-GLASS UNITS 

A. Uncoated Clear Float-Glass Units MG-:  Class 1 (clear) ultra-clear (low-iron) float glass. 

1. Thickness:  6.0 mm. 
2. Self-Cleaning, Low-Maintenance Coating:  Pyrolytic coating on first surface. 

2.9 MONOLITHIC WIRED-GLASS UNITS 

A. Polished Wired-Glass Units WG-<#>:  Form 1 (wired glass, polished both sides), Quality-Q6, 
Mesh 2 (M2) (Square), 6.0 mm thick. 

1. Available Manufacturers: 

a. Asahi/AMA Glass Corp.; affiliated with AFG Industries, Inc. 
b. Central Glass Co., Ltd.; distributed by Northwestern Industries Inc. 
c. Pilkington Sales (North America) Ltd. 

2.10 INSULATING-GLASS UNITS 

A. Passive Solar Low-E Insulating-Glass Units: 

1. Overall Unit Thickness and Thickness of Each Lite: 25 and 6.0 mm. 
2. Interspace Content:  Air. 
3. Outdoor Lite:  Class 1 (clear) float glass. 

a. Kind FT (fully tempered). 
b. Self-Cleaning, Low-Maintenance Coating:  Pyrolytic coating on first surface. 

4. Indoor Lite:  Class 1 (clear) float glass. 
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a. Kind FT (fully tempered). 

5. Low-E Coating:  Pyrolytic on second surface. 

PART 3 - EXECUTION 

3.1 GLAZING 

A. General:  Comply with combined written instructions of manufacturers of glass, sealants, 
gaskets, and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications. 

1. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation. 

2. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass and 
impair performance and appearance. 

3. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing. 

4. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course 
of compatible sealant suitable for heel bead. 

5. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 
6. Provide spacers for glass lites where length plus width is larger than 50 inches. 
7. Provide edge blocking where indicated or needed to prevent glass lites from moving 

sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications. 

B. Tape Glazing:  Position tapes on fixed stops so that, when compressed by glass, their exposed 
edges are flush with or protrude slightly above sightline of stops.  Install tapes continuously, but 
not necessarily in one continuous length.  Do not stretch tapes to make them fit opening. 

1. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  
Cover horizontal framing joints by applying tapes to jambs and then to heads and sills. 

2. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer. 

3. Apply heel bead of elastomeric sealant. 
4. Center glass lites in openings on setting blocks and press firmly against tape by inserting 

dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of 
openings. 

5. Apply cap bead of elastomeric sealant over exposed edge of tape. 

C. Gasket Glazing (Dry):  Fabricate compression gaskets in lengths recommended by gasket 
manufacturer to fit openings exactly, with allowance for stretch during installation. 
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1. Insert soft compression gasket between glass and frame or fixed stop so it is securely in 
place with joints miter cut and bonded together at corners. 

2. Center glass lites in openings on setting blocks and press firmly against soft compression 
gasket by inserting dense compression gaskets formed and installed to lock in place 
against faces of removable stops.  Start gasket applications at corners and work toward 
centers of openings.  Compress gaskets to produce a weathertight seal without developing 
bending stresses in glass.  Seal gasket joints with sealant recommended by gasket 
manufacturer. 

3. Install gaskets so they protrude past face of glazing stops. 

D. Sealant Glazing (Wet):  Install continuous spacers, or spacers combined with cylindrical sealant 
backing, between glass lites and glazing stops to maintain glass face clearances and to prevent 
sealant from extruding into glass channel and blocking weep systems until sealants cure.  
Secure spacers or spacers and backings in place and in position to control depth of installed 
sealant relative to edge clearance for optimum sealant performance. 

1. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or 
bond of sealant to glass and channel surfaces. 

2. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.2 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Remove 
nonpermanent labels, and clean surfaces.  Protect glass from contact with contaminating 
substances resulting from construction operations, including weld splatter.  If, despite such 
protection, contaminating substances do come into contact with glass, remove substances 
immediately as recommended by glass manufacturer. 

B. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 088000 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes non-load-bearing steel framing members for the following applications: 

1. Interior framing systems (e.g., supports for partition walls, framed soffits, furring, etc.). 
2. Interior suspension systems (e.g., supports for ceilings, suspended soffits, etc.). 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated according to ASTM E 119 by an independent testing agency. 

B. Sound Transmission Characteristics:  For STC-rated assemblies that incorporate non-load-
bearing steel framing, provide materials and construction identical to those tested in assembly 
indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent 
testing agency. 

PART 2 - PRODUCTS 

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL 

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal, unless 
otherwise indicated. 

2. Protective Coating:  manufacturer's standard corrosion-resistant zinc coating, unless 
otherwise indicated. 

2.2 SUSPENSION SYSTEM COMPONENTS 

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- diameter 
wire, or double strand of 0.0475-inch- diameter wire. 

B. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter. 
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C. Flat Hangers:  Steel sheet, 1 by 3/16 inch by length indicated. 

D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 
inch and minimum 1/2-inch- wide flanges. 

1. Depth:  2 inches. 

E. Furring Channels (Furring Members): 

1. Cold-Rolled Channels:  0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide 
flanges, 3/4 inch deep. 

2. Steel Studs:  ASTM C 645. 

a. Minimum Base-Metal Thickness:  0.0179 inch. 
b. Depth:  As indicated on Drawings. 

3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch deep. 

a. Minimum Base Metal Thickness:  0.0179 inch. 

4. Resilient Furring Channels:  1/2-inch- deep members designed to reduce sound 
transmission. 

a. Configuration:  Asymmetrical or hat shaped. 

F. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system composed of main 
beams and cross-furring members that interlock. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; 640-C Drywall Furring System. 
c. USG Corporation; Drywall Suspension System. 

2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES 

A. Steel Studs and Runners:  ASTM C 645. 

1. Minimum Base-Metal Thickness:  0.0179 inch. 

B. Slip-Type Head Joints:  Where indicated, provide one of the following: 

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- deep flanges in 
thickness not less than indicated for studs, installed with studs friction fit into top runner 
and with continuous bridging located within 12 inches of the top of studs to provide 
lateral bracing. 

2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- deep 
flanges in thickness not less than indicated for studs and fastened to studs, and outer 
runner sized to friction fit inside runner. 
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3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs. 

a. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

1) Steel Network Inc. (The); VertiClip SLD Series. 
2) Superior Metal Trim; Superior Flex Track System (SFT). 

C. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 
indicated. 

1. Minimum Base-Metal Thickness:  0.0179 inch. 

D. Cold-Rolled Channel Bridging:  0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide 
flanges. 

1. Depth: 1-1/2 inches. 
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches, 0.068-inch- thick, galvanized steel. 

E. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

1. Minimum Base Metal Thickness:  0.0179 inch. 
2. Depth:  As indicated on Drawings. 

F. Resilient Furring Channels:  1/2-inch- deep, steel sheet members designed to reduce sound 
transmission. 

1. Configuration:  Asymmetrical or hat shaped. 

G. Cold-Rolled Furring Channels:  0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide 
flanges. 

1. Depth:  3/4 inch. 
2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum bare-

steel thickness of 0.0312 inch. 
3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-  

diameter wire, or double strand of 0.0475-inch- diameter wire. 

H. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment 
flange of 7/8 inch, minimum bare-metal thickness of 0.0179 inch, and depth required to fit 
insulation thickness indicated. 

2.4 AUXILIARY MATERIALS 

A. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and 
other properties required to fasten steel members to substrates. 

NON-STRUCTURAL METAL FRAMING 092216 - 3 



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754. 

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply 
to framing installation. 

3.2 INSTALLING SUSPENSION SYSTEMS 

A. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

B. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

3. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 
that extend through forms. 

4. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

C. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports. 

D. Seismic Bracing:  Sway-brace suspension systems with hangers used for support. 

E. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

F. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes. 

3.3 INSTALLING FRAMED ASSEMBLIES 

A. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural 
supports or substrates above suspended ceilings, except where partitions are indicated to 
terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above 
ceiling. 
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1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb, unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure. 

3. Other Framed Openings:  Frame openings other than door openings the same as required 
for door openings, unless otherwise indicated.  Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

B. Z-Furring Members: 

1. Erect insulation (specified in Division 07 Section "Thermal Insulation") vertically and 
hold in place with Z-furring members spaced 24 inches o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall 
with powder-driven fasteners spaced 24 inches o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
channel to web of attached channel.  At interior corners, space second member no more 
than 12 inches from corner and cut insulation to fit. 

C. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 
1/8 inch from the plane formed by faces of adjacent framing. 

END OF SECTION 092216 
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SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior gypsum board. 
2. Tile backing panels. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For the following products: 

1. Trim Accessories:  Full-size Sample in 12-inch- long length for each trim accessory 
indicated. 

1.3 QUALITY ASSURANCE 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

PART 2 - PRODUCTS 

2.1 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to 
type of gypsum board indicated and whichever is more stringent. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Gypsum Co. 
b. BPB America Inc. 
c. G-P Gypsum. 
d. Lafarge North America Inc. 
e. National Gypsum Company. 
f. PABCO Gypsum. 
g. Temple. 
h. USG Corporation. 
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B. Regular Type: 

1. Thickness:  5/8 inch. 
2. Long Edges:  Tapered. 

C. Type X: 

1. Thickness:  5/8 inch. 
2. Long Edges:  Tapered. 

D. Ceiling Type:  Manufactured to have more sag resistance than regular-type gypsum board. 

1. Thickness:  1/2 inch. 
2. Long Edges:  Tapered. 

2.2 TILE BACKING PANELS 

A. Water-Resistant Gypsum Backing Board:  ASTM C 630/C 630M or ASTM C 1396/C 1396M. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Gypsum Co. 
b. BPB America Inc. 
c. G-P Gypsum. 
d. Lafarge North America Inc. 
e. National Gypsum Company. 
f. PABCO Gypsum. 
g. Temple. 
h. USG Corporation. 

2. Core:  5/8 inch, Type X. 

2.3 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
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2.4 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  Paper. 
2. Tile Backing Panels:  As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints and damaged surface areas, use setting-type taping compound. 
2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
5. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping 

compound. 

D. Joint Compound for Tile Backing Panels: 

1. Water-Resistant Gypsum Backing Board:  Use setting-type taping compound and setting-
type, sandable topping compound. 

2.5 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate. 

1. Use adhesives that have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch thick. 

D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of 
assembly. 
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E. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation." 

F. Vapor Retarder:  As specified in Division 07 Section "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations, and trim 
edges with edge trim where edges of panels are exposed.  Seal joints between edges and 
abutting structural surfaces with acoustical sealant. 

3.2 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Regular Type:  Vertical surfaces, unless otherwise indicated. 
2. Type X:  Where required for fire-resistance-rated assembly. 
3. Ceiling Type:  Ceiling surfaces. 

3.3 APPLYING TILE BACKING PANELS 

A. Water-Resistant Gypsum Backing Board:  Install at showers, tubs, and where indicated.  Install 
with 1/4-inch gap where panels abut other construction or penetrations. 

B. Areas Not Subject to Wetting:  Install regular-type gypsum wallboard panels to produce a flat 
surface except at showers, tubs, and other locations indicated to receive water-resistant panels. 

C. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 
uniform plane across panel surfaces. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 
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1. Cornerbead:  Use at outside corners, unless otherwise indicated. 
2. Bullnose Bead:  Use at outside corners. 
3. LC-Bead:  Use at exposed panel edges. 
4. U-Bead:  Use at exposed panel edges. 

3.5 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration.  Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended 
for tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below: 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2:  Panels that are substrate for tile. 
3. Level 4:  At panel surfaces that will be exposed to view, unless otherwise indicated. 
4. Level 5:  Where indicated on Drawings. 

3.6 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 093000 - TILING

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Ceramic tile. 
2. Stone thresholds. 
3. Waterproof membrane. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples: 

1. Each type and composition of tile and for each color and finish required. 
2. Assembled samples, with grouted joints, for each type and composition of tile and for 

each color and finish required. 
3. Stone thresholds in 6-inch lengths. 

1.3 EXTRA MATERIALS 

A. Furnish extra materials that match and are from same production runs as products installed and 
that are packaged with protective covering and identified with labels describing contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 
installed for each type, composition, color, pattern, and size indicated. 

PART 2 - PRODUCTS 

2.1 TILE PRODUCTS 

A. ANSI Ceramic Tile Standard:  Provide Standard grade tile that complies with ANSI A137.1 for 
types, compositions, and other characteristics indicated. 

B. Tile Type:  Glazed ceramic tile. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Marazzi Tile, Inc. 
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b. American Olean; Division of Dal-Tile International Inc. 
c. Crossville, Inc. 
d. Daltile; Division of Dal-Tile International Inc. 
e. Deutsche Steinzeug America, Inc. 
f. Florida Tile Industries, Inc. 
g. Florim USA. 
h. GranitiFiandre; c/o Trans Ceramica, Ltd. 
i. Interceramic. 
j. Laufen. 
k. Lone Star Ceramics Company. 
l. Grupo Porcelanite. 
m. Portobello America, Inc. 
n. Seneca Tiles, Inc. 
o. United States Ceramic Tile Company. 

2. Composition:  Porcelain. 
3. Face Size:  6 by 6 inches. 
4. Thickness:  1/4 inch. 
5. Face:  Plain with square or cushion edges. 
6. Finish:  Bright, opaque glaze. 
7. Tile Color and Pattern:  As selected by Architect from manufacturer's full range. 
8. Grout Color:  As selected by Architect from manufacturer's full range. 

C. Tile Type:  Glazed wall tile. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Marazzi Tile, Inc. 
b. American Olean; Division of Dal-Tile International Inc. 
c. Daltile; Division of Dal-Tile International Inc. 
d. Deutsche Steinzeug America, Inc. 
e. Florida Tile Industries, Inc. 
f. Florim USA. 
g. Laufen. 
h. Grupo Porcelanite. 
i. Portobello America, Inc. 
j. Seneca Tiles, Inc. 
k. United States Ceramic Tile Company. 

2. Module Size:  6 by 6 inches. 
3. Thickness:  5/16 inch. 
4. Face:  Plain with modified square edges or cushion edges. 
5. Finish:  Bright, opaque glaze. 
6. Tile Color and Pattern:  As selected by Architect from manufacturer's full range. 
7. Grout Color:  As selected by Architect from manufacturer's full range. 
8. Mounting:  Factory, back mounted. 
9. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where 

applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, 
selected from manufacturer's standard shapes: 
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a. Base:  Coved, module size 6 by 6 inches. 
b. Wainscot Cap:  Bullnose cap 6 by 6 inches. 
c. External Corners for Thin-Set Mortar Installations:  Bullnose shape, same size as 

adjoining flat tile. 
d. Internal Corners:  Field-butted square corners. For coved base and cap use angle 

pieces designed to fit with stretcher shapes. 

2.2 THRESHOLDS 

A. General:  Fabricate to sizes and profiles indicated or required to provide transition between 
adjacent floor finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch  above 
adjacent floor surface.  Finish bevel to match top surface of threshold.  Limit height of 
threshold to 1/2 inch or less above adjacent floor surface. 

B. Marble Thresholds:  ASTM C 503, with a minimum abrasion resistance of 10 per 
ASTM C 1353 or ASTM C 241 and with honed finish. 

1. Description:  Match Architect’s sample. 

2.3 WATERPROOF MEMBRANE 

A. General:  Manufacturer's standard product, selected from the following, that complies with 
ANSI A118.10 and is recommended by the manufacturer for the application indicated. 

B. Chlorinated-Polyethylene-Sheet:  Nonplasticized, chlorinated polyethylene faced on both sides 
with nonwoven polyester fabric; 0.030-inch nominal thickness. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Noble Company (The); Nobleseal TS. 

C. PVC Sheet:  Two layers of PVC sheet heat-fused together and to facings of nonwoven 
polyester; 0.040-inch nominal thickness. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Compotite Corporation; Composeal Gold. 

D. Polyethylene Sheet:  Polyethylene faced on both sides with fleece webbing; 0.008-inch  nominal 
thickness. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Schluter Systems L.P.; KERDI. 
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E. Fabric-Reinforced, Modified-Bituminous Sheet:  Self-adhering, SBS-modified-bituminous sheet 
with woven reinforcement facing; 0.040-inch nominal thickness. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. National Applied Construction Products, Inc.; Strataflex. 

F. Fabric-Reinforced, Fluid-Applied Membrane:  System consisting of liquid-latex rubber or 
elastomeric polymer and continuous fabric reinforcement. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Boiardi Products, a QEP company; Elastiment 344 Reinforced Waterproofing and 
Anti-Fracture/Crack Suppression Membrane. 

b. Bonsal American, an Oldcastle company; B 6000 Waterproof Membrane with 
Glass Fabric. 

c. Bostik, Inc.; Hydroment Blacktop 90210. 
d. Custom Building Products; 9240 Waterproofing and Anti-Fracture Membrane. 
e. Laticrete International, Inc.; Laticrete 9235 Waterproof Membrane. 
f. MAPEI Corporation; Mapelastic L (PRP M19). 
g. Mer-Kote Products, Inc.; Hydro-Guard 2000. 
h. Summitville Tiles, Inc.; S-9000. 

G. Fluid-Applied Membrane:  Liquid-latex rubber or elastomeric polymer. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Boiardi Products, a QEP company; Elastiment 644 Membrane Waterproofing 
System. 

b. Bonsal American, an Oldcastle company; B 6000 Waterproof Membrane. 
c. Bostik, Inc.; Durabond D-222 Duraguard Membrane. 
d. C-Cure; Pro-Red Waterproofing Membrane 63. 
e. Custom Building Products; Redgard Waterproofing and Crack Prevention 

Membrane. 
f. Jamo Inc.; Waterproof. 
g. Laticrete International, Inc.; Latapoxy 24hr HydroProofing. 
h. MAPEI Corporation; Mapelastic HPG. 
i. Southern Grouts & Mortars, Inc.; Southcrete 1100 Crack Suppression and 

Waterproofing. 
j. TEC, a subsidiary of H. B. Fuller Company; HydraFlex - Waterproofing Crack 

Isolation Membrane. 

H. Latex-Portland Cement:  Flexible mortar consisting of cement-based mix and latex additive. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. Boiardi Products, a QEP company; Elastiment 323 Cement Based Waterproofing, 
Anti-Fracture/Crack Suppression Membrane. 

b. C-Cure; UltraCure 971. 
c. MAPEI Corporation; Mapelastic (PRP 315). 
d. Southern Grouts & Mortars, Inc.; Southcrete 1100. 
e. TEC, a subsidiary of H. B. Fuller Company; Triple Flex Waterproofing, Crack 

Isolation Membrane & Mortar. 

I. Urethane Waterproofing and Tile-Setting Adhesive:  One-part, liquid-applied urethane, with a 
VOC content of 65 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Bostik, Inc.; Durabond D-200. 

2.4 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

B. Dry-Set Portland Cement Mortar (Thin Set):  ANSI A118.1. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Boiardi Products; a QEP company. 
b. Bonsal American; an Oldcastle company. 
c. Bostik, Inc. 
d. C-Cure. 
e. Custom Building Products. 
f. Jamo Inc. 
g. Laticrete International, Inc. 
h. MAPEI Corporation. 
i. Southern Grouts & Mortars, Inc. 
j. Summitville Tiles, Inc. 
k. TEC; a subsidiary of H. B. Fuller Company. 

2. For wall applications, provide nonsagging mortar. 

2.5 GROUT MATERIALS 

A. Sand-Portland Cement Grout:  ANSI A108.10. 

B. Standard Cement Grout:  ANSI A118.6. 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Boiardi Products; a QEP company. 
b. Bonsal American; an Oldcastle company. 
c. Bostik, Inc. 
d. C-Cure. 
e. Custom Building Products. 
f. Jamo Inc. 
g. Laticrete International, Inc. 
h. MAPEI Corporation. 
i. Southern Grouts & Mortars, Inc. 
j. Summitville Tiles, Inc. 
k. TEC; a subsidiary of H. B. Fuller Company. 

2.6 ELASTOMERIC SEALANTS 

A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with 
the following requirements and with the applicable requirements in Division 07 Section "Joint 
Sealants." 

1. Use sealants that have a VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

B. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; 
Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with 
fungicide, intended for sealing interior ceramic tile joints and other nonporous substrates that 
are subject to in-service exposures of high humidity and extreme temperatures. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. DAP Inc.; Titanium Enriched Kitchen and Bath Sealant. 
b. Dow Corning Corporation; Dow Corning 786. 
c. GE Silicones, a division of GE Specialty Materials; Sanitary 1700. 
d. Laticrete International, Inc.; Latasil Tile & Stone Sealant. 
e. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant. 
f. Tremco Incorporated; Tremsil 600 White. 

2.7 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated. 

B. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints and that does not 
change color or appearance of grout. 
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1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Bonsal American, an Oldcastle company; Grout Sealer. 
b. Bostik, Inc.; CeramaSeal Grout & Tile Sealer. 
c. C-Cure; Penetrating Sealer 978. 
d. Custom Building Products; urfaceguard Sealer. 
e. Jamo Inc.; Matte Finish Sealer. 
f. MAPEI Corporation; KER 003, Silicone Spray Sealer for Cementitious Tile Grout. 
g. Southern Grouts & Mortars, Inc.; Silicone Grout Sealer. 
h. Summitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile Sealer. 
i. TEC, a subsidiary of H. B. Fuller Company; TA-256 Penetrating Silicone Grout 

Sealer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of installed tile. 

1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are 
incompatible with tile-setting materials including curing compounds and other substances 
that contain soap, wax, oil, or silicone; and comply with flatness tolerances required by 
ANSI A108.01 for installations indicated. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives 
or thin-set mortar with trowelable leveling and patching compound specifically recommended 
by tile-setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar 
bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending:  For tile exhibiting color variations, use factory blended tile or blend tiles at Project 
site before installing. 

D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent 
grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of 
temporary protective coating, taking care not to coat unexposed tile surfaces. 

3.3 INSTALLATION 

A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods 
specified in tile installation schedules.  Comply with parts of the ANSI A108 Series 
"Specifications for Installation of Ceramic Tile" that are referenced in TCA installation 
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methods, specified in tile installation schedules, and apply to types of setting and grouting 
materials used. 

1. For the following installations, follow procedures in the ANSI A108 Series of tile 
installation standards for providing 95 percent mortar coverage: 

a. Tile floors in wet areas. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 
covering without interruptions unless otherwise indicated.  Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 
visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for 
straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other 
penetrations so plates, collars, or covers overlap tile. 

D. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and 
center tile fields in both directions in each space or on each wall area.  Lay out tile work to 
minimize the use of pieces that are less than half of a tile.  Provide uniform joint widths unless 
otherwise indicated. 

E. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Tile:  1/4 inch. 
2. Glazed Wall Tile:  1/16 inch. 

F. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

G. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated.  Form joints during installation of setting 
materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles. 

1. Prepare joints and apply sealants to comply with requirements in Division 07 Section 
"Joint Sealants." 

H. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless 
otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent 
floor finishes, set thresholds in latex-portland cement mortar (thin set). 

I. Grout Sealer:  Apply grout sealer to grout joints in tile floors according to grout-sealer 
manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove 
excess sealer and sealer from tile faces by wiping with soft cloth. 

J. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to 
produce waterproof membrane of uniform thickness and bonded securely to substrate. 
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3.4 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation F112:  Cement mortar bed (thickset) bonded to concrete; TCA F112. 

a. Thin-Set Mortar for Cured-Bed Method:  Dry-set portland cement mortar. 
b. Grout:  Sand-portland cement grout. 

2. Tile Installation F113:  Thin-set mortar; TCA F113. 

a. Thin-Set Mortar:  Dry-set portland cement mortar. 
b. Grout:  Sand-portland cement grout. 

3. Tile Installation F121:  Cement mortar bed (thickset) on waterproof membrane; 
TCA F121. 

a. Thin-Set Mortar for Cured-Bed Method:  Dry-set portland cement mortar. 
b. Grout:  Sand-portland cement grout. 

4. Tile Installation F122:  Thin-set mortar on waterproof membrane; TCA F122. 

a. Thin-Set Mortar:  Latex-portland cement mortar. 
b. Grout:  Polymer-modified sanded grout. 

B. Interior Wall Installations, Metal Studs or Furring: 

1. Tile Installation W221:  Cement mortar bed (thickset) over waterproof membrane on 
solid backing; TCA W221. 

a. Bond Coat/Thin-Set Mortar:  Dry-set portland cement mortar. 
b. Grout:  Sand-portland cement grout. 

2. Tile Installation W243:  Thin-set mortar on gypsum board; TCA W243. 

a. Thin-Set Mortar:  Dry-set portland cement mortar. 
b. Grout:  Sand-portland cement grout. 

END OF SECTION 093000 
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes acoustical panels and exposed suspension systems for ceilings. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Coordination Drawings:  Drawn to scale and coordinating acoustical panel ceiling installation 
with hanger attachment to building structure and ceiling mounted items: 

C. Samples:  For each exposed finish. 

D. Product test reports. 

E. Research/evaluation reports. 

F. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Acoustical Testing Agency Qualifications:  An independent testing laboratory or an NVLAP-
accredited laboratory. 

B. Fire-Test-Response Characteristics: 

1. Fire-Resistance Characteristics:  Where indicated, provide acoustical panel ceilings 
identical to those of assemblies tested for fire resistance per ASTM E 119 by UL or 
another testing and inspecting agency acceptable to authorities having jurisdiction. 

a. Identify materials with appropriate markings of applicable testing and inspecting 
agency. 

2. Surface-Burning Characteristics:  Acoustical panels complying with ASTM E 1264 for 
Class  A materials, when tested per ASTM E 84. 

a. Smoke-Developed Index:  450 or less. 

C. Seismic Standard:  Comply with the following: 

1. Standard for Ceiling Suspension Systems Requiring Seismic Restraint:  Comply with 
ASTM E 580. 

ACOUSTICAL PANEL CEILINGS 095113 - 1 



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Panels:  Full-size panels equal to 2.0 percent of quantity installed. 
2. Suspension System Components:  Quantity of each exposed component equal to 2.0 

percent of quantity installed. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL PANEL CEILINGS, GENERAL 

A. Acoustical Panel Standard:  Comply with ASTM E 1264. 

B. Metal Suspension System Standard:  Comply with ASTM C 635. 

1. Recycled Content:  Provide products made from steel sheet with average recycled content 
such that postconsumer recycled content plus one-half of preconsumer recycled content is 
not less than 25 percent. 

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, 
"Direct Hung," unless otherwise indicated.  Comply with seismic design requirements. 

D. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A 641/A 641M, Class 1 
zinc coating, soft temper. 

1. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM C 635, 
Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 
0.106-inch- diameter wire. 

E. Seismic perimeter stabilizer bars, seismic struts, and seismic clips. 

F. Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's 
standard moldings for edges and penetrations that comply with seismic design requirements; 
formed from sheet metal of same material, finish, and color as that used for exposed flanges of 
suspension system runners. 

2.2 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING  

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Armstrong World Industries, Inc. 
2. BPB USA. 
3. Chicago Metallic Corporation. 
4. Ecophon CertainTeed, Inc. 
5. Tectum Inc. 
6. USG Interiors, Inc. 
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B. Classification:  Provide panels complying with ASTM E 1264 for type and form as follows: 

1. Type and Form:  Type III, mineral base with painted finish; Form 1, nodular. 

C. Color:  White. 

D. Edge/Joint Detail:  Square. 

E. Thickness:  5/8 inch. 

F. Modular Size:  As indicated on Drawings. 

2.3 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING  

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Armstrong World Industries, Inc. 
2. BPB USA. 
3. Chicago Metallic Corporation. 
4. Ecophon CertainTeed, Inc. 
5. USG Interiors, Inc. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with ASTM C 636 and seismic design requirements indicated, per manufacturer's 
written instructions and CISCA's "Ceiling Systems Handbook." 

B. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 
opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders. 

C. Suspend ceiling hangers from building's structural members, plumb and free from contact with 
insulation or other objects within ceiling plenum.  Splay hangers only where required to miss 
obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally 
effective means.  Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with location of hangers, use trapezes or equivalent devices.  
When steel framing does not permit installation of hanger wires at spacing required, install 
carrying channels or other supplemental support for attachment of hanger wires. 

1. Do not support ceilings directly from permanent metal forms or floor deck; anchor into 
concrete slabs. 

2. Do not attach hangers to steel deck tabs. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 
where necessary to conceal edges of acoustical panels.  Screw attach moldings to substrate at 
intervals not more than 16 inches o.c. and not more than 3 inches from ends, leveling with 
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ceiling suspension system to a tolerance of 1/8 inch in 12 feet.  Miter corners accurately and 
connect securely. 

E. Install suspension system runners so they are square and securely interlocked with one another.  
Remove and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension system 
runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, 
precise fit. 

END OF SECTION 095113 

ACOUSTICAL PANEL CEILINGS 095113 - 4 



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

SECTION 096513 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Resilient base. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each type of product indicated, in manufacturer's standard-size Samples but not 
less than 12 inches long, of each resilient product color, texture, and pattern required. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  As determined by testing identical products according to 
ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

1.4 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive 
resilient products. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 
manufacturer. 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 RESILIENT BASE  

A. Resilient Base: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
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a. Allstate Rubber Corp.; Stoler Industries. 
b. Armstrong World Industries, Inc. 
c. Burke Mercer Flooring Products; Division of Burke Industries, Inc. 
d. Endura Rubber Flooring; Division of Burke Industries, Inc. 
e. Estrie Products International; American Biltrite (Canada) Ltd. 
f. Flexco, Inc. 
g. Johnsonite. 
h. Mondo Rubber International, Inc. 
i. Musson, R. C. Rubber Co. 
j. Nora Rubber Flooring; Freudenberg Building Systems, Inc. 
k. PRF USA, Inc. 
l. Roppe Corporation, USA. 
m. VPI, LLC; Floor Products Division. 

B. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Type TS (rubber, vulcanized thermoset). 
2. Manufacturing Method:  Group I (solid, homogeneous). 
3. Style:  Cove (base with toe). 

C. Minimum Thickness:  0.125 inch. 

D. Height: As indicated on Drawings. 

E. Lengths:  Cut lengths 48 inches long or coils in manufacturer's standard length. 

F. Outside Corners:  Job formed or preformed. 

G. Inside Corners:  Job formed or preformed. 

H. Finish:  As selected by Architect from manufacturer's full range. 

I. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by manufacturer for 
applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and 
substrate conditions indicated. 

1. Use adhesives that comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24): 

a. Cove Base Adhesives:  Not more than 50 g/L. 
b. Rubber Floor Adhesives:  Not more than 60 g/L. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound and remove bumps and ridges to produce a uniform and smooth substrate. 

C. Do not install resilient products until they are same temperature as the space where they are to 
be installed. 

1. Move resilient products and installation materials into spaces where they will be installed 
at least 48 hours in advance of installation. 

D. Sweep and vacuum clean substrates to be covered by resilient products immediately before 
installation. 

3.2 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

3.3 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of resilient 
products. 

B. Cover resilient products until Substantial Completion. 

END OF SECTION 096513 
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SECTION 096516 - RESILIENT SHEET FLOORING

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Vinyl sheet floor covering, with backing. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For each type of floor covering.  Include floor covering layouts, locations of 
seams, edges, columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

C. Samples:  In manufacturer's standard size, but not less than 6-by-9-inch sections of each 
different color and pattern of floor covering required. 

D. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  As determined by testing identical products according to 
ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

1.4 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive 
floor coverings. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 
manufacturer. 

C. Close spaces to traffic during floor covering installation. 

D. Close spaces to traffic for 48 hours after floor covering installation. 

E. Install floor coverings after other finishing operations, including painting, have been completed. 
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PART 2 - PRODUCTS 

2.1 VINYL SHEET FLOOR COVERING  

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Altro Group. 
2. Armstrong World Industries, Inc. 
3. Congoleum Corporation. 
4. DzynSpec, Division of Matsinc. 
5. Forbo Flooring, Inc. 
6. Gerflor, Architectural Floor Systems, Inc. 
7. Lonseal, Inc. 
8. Mannington Mills, Inc. 
9. Polyflor, Ltd., Distributed by Gerbert Limited. 
10. Tarkett, Inc. 
11. TOLI International. 

B. Vinyl Sheet Floor Covering with Backing:  ASTM F 1303. 

1. Type (Binder Content):  Type I, minimum binder content of 90 percent. 
2. Wear-Layer Thickness:  Grade 1. 
3. Overall Thickness:  s standard with manufacturer. 
4. Backing Class:  Class A (fibrous). 

C. Wearing Surface:  Smooth. 

D. Sheet Width:  As standard with manufacturer. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by manufacturer for 
applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit floor covering and 
substrate conditions indicated. 

1. Use adhesives that have a VOC content of not more than 50 g/L when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer. 

RESILIENT SHEET FLOORING 096516 - 2 



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of floor 
coverings. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 
with installation only after substrates pass testing. 

4. Moisture Testing:  Perform tests recommended by manufacturer.  Proceed with 
installation only after substrates pass testing. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound and remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor coverings until they are same temperature as space where they are to be 
installed. 

1. Move floor coverings and installation materials into spaces where they will be installed at 
least 48 hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by floor coverings immediately before 
installation. 

3.2 FLOOR COVERING INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor coverings. 

B. Unroll floor coverings and allow them to stabilize before cutting and fitting. 

C. Lay out floor coverings as follows: 

1. Maintain uniformity of floor covering direction. 
2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 6 

inches away from parallel joints in floor covering substrates. 
3. Match edges of floor coverings for color shading at seams. 
4. Avoid cross seams. 

D. Scribe and cut floor coverings to butt neatly and tightly to vertical surfaces, permanent fixtures, 
and built-in furniture including cabinets, pipes, outlets, and door frames. 

E. Extend floor coverings into toe spaces, door reveals, closets, and similar openings. 
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F. Maintain reference markers, holes, or openings that are in place or marked for future cutting by 
repeating on floor coverings as marked on substrates.  Use chalk or other nonpermanent 
marking device. 

G. Adhere floor coverings to substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

3.3 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor covering. 

B. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor covering before 
applying liquid floor polish. 

1. Apply two coat(s). 

C. Cover floor coverings until Substantial Completion. 

END OF SECTION 096516 
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SECTION 099113 - EXTERIOR PAINTING

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the following 
exterior substrates: 

1. Steel. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each finish and for each color and texture required. 

C. Product List:  Printout of current "MPI Approved Products List" for each product category 
specified in Part 2, with the proposed product highlighted. 

1.3 QUALITY ASSURANCE 

A. MPI Standards: 

1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 
Products List." 

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 
Painting Specification Manual" for products and paint systems indicated. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as 
materials applied and that are packaged for storage and identified with labels describing 
contents. 

1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. of each material and 
color applied. 

PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Material Compatibility: 
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1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

B. Colors:  As selected by Architect from manufacturer's full range. 

2.2 METAL PRIMERS 

A. Alkyd Anticorrosive Metal Primer:  MPI #79. 

1. VOC Content:  E Range of E1. 

2.3 EXTERIOR LATEX PAINTS 

A. Exterior Latex (Flat):  MPI #10 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 

2.4 EXTERIOR ALKYD PAINTS 

A. Exterior Alkyd Enamel (Flat):  MPI #8 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of work. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

C. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 
are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated. 
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B. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as required 
to produce paint systems indicated. 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

D. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

E. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.3 EXTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (flat). 

END OF SECTION 099113 

EXTERIOR PAINTING 099113 - 3



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

SECTION 099123 - INTERIOR PAINTING

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the following 
interior substrates: 

1. Steel. 
2. Gypsum board. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each finish and for each color and texture required. 

C. Product List:  Printout of current "MPI Approved Products List" for each product category 
specified in Part 2, with the proposed product highlighted. 

1.3 QUALITY ASSURANCE 

A. MPI Standards: 

1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 
Products List." 

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 
Painting Specification Manual" for products and paint systems indicated. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as 
materials applied and that are packaged for storage and identified with labels describing 
contents. 

1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. of each material and 
color applied. 

PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Material Compatibility: 
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1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

B. VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply with 
the following limits for VOC content, exclusive of colorants added to a tint base, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24); these requirements do not 
apply to paints and coatings that are applied in a fabrication or finishing shop: 

1. Flat Paints, Coatings, and Primers:  VOC content of not more than 50 g/L. 
2. Nonflat Paints, Coatings, and Primers:  VOC content of not more than 150 g/L. 
3. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than 250 

g/L. 
4. Flat Topcoat Paints:  VOC content of not more than 50 g/L. 
5. Nonflat Topcoat Paints:  VOC content of not more than 150 g/L. 
6. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than 250 

g/L. 

C. Chemical Components of Field-Applied Interior Paints and Coatings:  Provide topcoat paints 
and anti-corrosive and anti-rust paints applied to ferrous metals that comply with the following 
chemical restrictions; these requirements do not apply to paints and coatings that are applied in 
a fabrication or finishing shop: 

1. Aromatic Compounds:  Paints and coatings shall not contain more than 1.0 percent by 
weight of total aromatic compounds (hydrocarbon compounds containing one or more 
benzene rings). 

2. Restricted Components:  Paints and coatings shall not contain any of the following: 

a. Acrolein. 
b. Acrylonitrile. 
c. Antimony. 
d. Benzene. 
e. Butyl benzyl phthalate. 
f. Cadmium. 
g. Di (2-ethylhexyl) phthalate. 
h. Di-n-butyl phthalate. 
i. Di-n-octyl phthalate. 
j. 1,2-dichlorobenzene. 
k. Diethyl phthalate. 
l. Dimethyl phthalate. 
m. Ethylbenzene. 
n. Formaldehyde. 
o. Hexavalent chromium. 
p. Isophorone. 
q. Lead. 
r. Mercury. 
s. Methyl ethyl ketone. 
t. Methyl isobutyl ketone. 
u. Methylene chloride. 
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v. Naphthalene. 
w. Toluene (methylbenzene). 
x. 1,1,1-trichloroethane. 
y. Vinyl chloride. 

D. Colors:  As selected by Architect from manufacturer's full range. 

2.2 METAL PRIMERS 

A. Quick-Drying Alkyd Metal Primer:  MPI #76. 

1. VOC Content:  E Range of E1. 

2.3 LATEX PAINTS 

A. Interior Latex (Flat):  MPI #53 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 

B. Interior Latex (Satin):  MPI #43 (Gloss Level 4). 

1. VOC Content:  E Range of E1. 

C. Interior Latex (Semigloss):  MPI #54 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

2.4 QUICK-DRYING ENAMELS 

A. Quick-Drying Enamel (Semigloss):  MPI #81 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows: 

1. Gypsum Board:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 
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D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 
are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates indicated. 

B. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as required 
to produce paint systems indicated. 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

D. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and 
occupied spaces including, but not limited to, the following: 

1. Mechanical Work: 

a. Uninsulated metal piping. 
b. Uninsulated plastic piping. 
c. Pipe hangers and supports. 
d. Tanks that do not have factory-applied final finishes. 
e. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets 

and outlets. 
f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 
g. Mechanical equipment that is indicated to have a factory-primed finish for field 

painting. 

2. Electrical Work: 

a. Switchgear. 
b. Panelboards. 
c. Electrical equipment that is indicated to have a factory-primed finish for field 

painting. 

E. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

F. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 
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3.3 INTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

1. Quick-Drying Enamel System:  MPI INT 5.1A. 

a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Quick-drying enamel matching topcoat. 
c. Topcoat:  Quick-drying enamel (semigloss). 

B. Gypsum Board Substrates: 

1. Latex System:  MPI INT 9.2A. 

a. Prime Coat:  Interior latex matching topcoat. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex (satin). 

END OF SECTION 099123 
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SECTION 101400 - SIGNAGE

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Panel signs. 

1.2 DEFINITIONS 

A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines." 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for signs. 

1. Show sign mounting heights, locations of supplementary supports to be provided by 
others, and accessories. 

2. Provide message list, typestyles, graphic elements, including tactile characters and 
Braille, and layout for each sign. 

3. Wiring Diagrams:  Power, signal, and control wiring. 

C. Samples:  For each sign type and for each color and texture required. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with applicable provisions in ADA-ABA Accessibility 
Guidelines and ICC/ANSI A117.1. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing). 
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2.2 PANEL SIGNS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. ACE Sign Systems, Inc. 
2. Advance Corporation; Braille-Tac Division. 
3. Allen Industries Architectural Signage 
4. Allenite Signs; Allen Marking Products, Inc. 
5. APCO Graphics, Inc. 
6. ASI-Modulex, Inc. 
7. Best Sign Systems Inc. 
8. Bunting Graphics, Inc. 
9. Fossil Industries, Inc. 
10. Gemini Incorporated. 
11. Grimco, Inc. 
12. Innerface Sign Systems, Inc. 
13. InPro Corporation 
14. Matthews International Corporation; Bronze Division. 
15. Mills Manufacturing Company. 
16. Mohawk Sign Systems. 
17. Nelson-Harkins Industries. 
18. Seton Identification Products. 
19. Signature Signs, Incorporated. 
20. Supersine Company (The) 

B. Interior Panel Signs:  Provide smooth sign panel surfaces constructed to remain flat under 
installed conditions within a tolerance of plus or minus 1/16 inch measured diagonally from 
corner to corner, complying with the following requirements: 

1. Acrylic Sheet:  0.060 inch thick. 
2. Edge Condition:  Square cut. 
3. Corner Condition:  Square. 
4. Mounting:  Unframed. 

a. Wall mounted with concealed anchors or two-face tape. 
b. Manufacturer's standard anchors for substrates encountered. 

5. Color:  As selected by Architect from manufacturer's full range. 
6. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch above surface with 

contrasting colors. 

C. Tactile and Braille Sign:  Manufacturer's standard process for producing text and symbols 
complying with ADA-ABA Accessibility Guidelines and with ICC/ANSI A117.1.  Text shall be 
accompanied by Grade 2 Braille.  Produce precisely formed characters with square-cut edges 
free from burrs and cut marks; Braille dots with domed or rounded shape. 

1. Panel Material:  Opaque acrylic sheet. 
2. Raised-Copy Thickness:  Not less than 1/32 inch. 

SIGNAGE 101400 - 2



State of Utah  Expansion and Remodel of 
Division of Facilities Construction and Management The Utah Core Research Center 

D. Colored Coatings for Acrylic Sheet:  For copy and background colors, provide colored coatings, 
including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum 
adherence to acrylic surface and are UV and water resistant for three years for application 
intended. 

1. Color:  As selected by Architect from manufacturer's full range. 

2.3 FABRICATION 

A. General:  Provide manufacturer's standard signs of configurations indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Locate signs and accessories where indicated, using mounting methods of types described and 
complying with manufacturer's written instructions. 

1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion 
and other defects in appearance. 

2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  
Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls.  Locate to allow approach within 3 inches of sign without encountering protruding 
objects or standing within swing of door. 

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more 
stringent requirements apply. 

1. Two-Face Tape:  Mount signs to smooth, nonporous surfaces.  Do not use this method for 
vinyl-covered or rough surfaces. 

2. Mechanical Fasteners:  Use nonremovable mechanical fasteners placed through predrilled 
holes.  Attach signs with fasteners and anchors suitable for secure attachment to substrate 
as recommended in writing by sign manufacturer. 

END OF SECTION 101400 
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SECTION 102226 - ACCORDION FOLDING PARTITIONS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Manually operated, accordion folding partitions. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

2. Indicate storage and operating clearances.  Indicate location and installation requirements 
for hardware and track, blocking, and direction of travel. 

3. Coordination Drawings:  Drawn to scale and coordinating accordion folding partition 
installation with suspended ceiling components and structural members to which 
suspension systems will be attached. 

C. Samples:  For each type of finish, covering, or facing indicated. 

D. Product test reports. 

E. Maintenance data. 

F. Warranty:  Special warranty specified in this Section. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by 
an FSC-accredited certification body. 

B. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

C. Low-Emitting Materials:  Provide accordion folding partitions made with adhesives and 
composite wood products that do not contain urea-formaldehyde resins. 
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1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protectively package and sequence accordion folding partitions in order for installation.  Clearly 
mark packages and panels with numbering system used on Shop Drawings.  Do not use 
permanent markings on partitions. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of accordion folding partitions that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Curtition, Inc. 
2. FolDoor, Holcomb & Hoke Mfg. Co., Inc. 
3. Hufcor. 
4. KWIK-WALL Company. 
5. Moderco Inc. 
6. Modernfold, Inc. 
7. Panelfold Inc. 
8. Won-Door Corporation. 

2.2 ACCORDION FOLDING PARTITIONS 

A. Construction:  Provide pantograph or hinged-section, accordion folding frame supporting core 
and decorative facing/cover, supported by overhead suspension system, designed for horizontal 
extension and retraction, and reinforced for hardware attachment. Fabricate partitions rigid; 
level; plumb; aligned, with tight joints and uniform appearance; and free of deformation and 
surface and finish irregularities. 

B. Dimensions:  Fabricate accordion folding partitions, from manufacturer's standard sizes, to form 
an assembled system of dimensions indicated on Drawings and verified by field measurements. 

C. Trim:  Manufacturer's standard trim with decorative, protective finish. 

D. Tiebacks:  As required to maintain accordion folding partitions in stacked position. 
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2.3 SEALS AND POSTS 

A. General:  Provide types of acoustical seals and posts indicated that produce accordion folding 
partitions complying with acoustical performance requirements and the following: 

1. Seals and posts made from materials and in profiles that minimize sound leakage. 
2. Seals and posts fitting tight at contact surfaces and sealing continuously between adjacent 

accordion folding partitions and between partition perimeter and adjacent surfaces, when 
accordion folding partition is extended and closed. 

B. Perimeter Seals and Closures:  Manufacturer's standard vinyl or neoprene vertical seals, 
horizontal top and bottom seals, and closures for lead posts and jambs. 

C. Posts and Jambs:  Steel or aluminum; formed with deep-nesting and interlocking interfaces and 
fabricated to ensure rigidity for accordion folding partition. 

2.4 HARDWARE 

A. Hardware:  Manufacturer's standard manually operated pulls and latches as required to operate 
accordion folding partitions; with decorative, protective finish: 

2.5 FINISH FACING 

A. General:  Provide finish facings that comply with indicated fire-test-response characteristics and 
that are factory attached or applied to accordion folding partitions over acoustical core with 
appropriate backing, using concealed fasteners; designed to be field replaceable. 

1. Color/Pattern:  As selected by Architect from manufacturer's full range. 

B. Fabric Wall Covering:  Manufacturer's standard fabric, from same dye lot, treated to resist 
stains. 

2.6 SUSPENSION SYSTEMS 

A. Suspension Tracks:  Steel or aluminum designed for type of operation, size, and weight of 
accordion folding partition indicated.  Size track to support partition operation and storage 
without damage to suspension system, accordion folding partitions, or adjacent construction.  
Limit track deflection, independent of structural support, to no more than 80 percent of bottom 
clearance.  Provide a continuous system of track sections and accessories to accommodate 
configuration and layout indicated for partition operation and storage. 

1. Track:  Recessed parallel tracks. 

B. Carriers:  Trolley system as required for size and weight of partition and for easy, quiet 
operation; with manufacturer's standard ball-bearing carriers at lead post and manufacturer's 
standard ball-bearing carriers at intermediate panel supports. 
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C. Track Switches and Accessories:  As required for type of operation, storage, track 
configuration, and layout indicated for accordion folding partition, and compatible with 
partition assembly specified.  Fabricate track switches from steel or aluminum. 

D. Aluminum Finish:  Mill finish or manufacturer's standard, factory-applied, decorative finish, 
unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine flooring, structural support, and opening, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of accordion 
folding partitions. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Comply with accordion folding partition manufacturer's written installation 
instructions. 

B. Install accordion folding partitions and accessories after other finishing operations, including 
painting, have been completed. 

3.3 ADJUSTING 

A. Adjust accordion folding partitions to operate smoothly, without warping or binding.  Lubricate 
hardware and other moving parts. 

3.4 CLEANING 

A. Clean soiled surfaces of accordion folding panel partitions to remove dust, loose fibers, 
fingerprints, adhesives, and other foreign materials according to manufacturer's written 
instructions. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain accordion folding partitions.   

 

END OF SECTION 102226 
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SECTION 102800 – TOILET AND BATH ACCESSORIES

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Public-use washroom accessories. 
2. Underlavatory guards. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Schedule: 

1. Identify locations using room designations indicated on Drawings. 
2. Identify products using designations indicated on Drawings. 

PART 2 - PRODUCTS 

2.1 PUBLIC-USE WASHROOM ACCESSORIES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. A & J Washroom Accessories, Inc. 
2. American Specialties, Inc. 
3. Bobrick Washroom Equipment, Inc. 
4. Bradley Corporation. 
5. General Accessory Manufacturing Co. (GAMCO). 

B. Toilet Tissue (Roll) Dispenser: 

1. Description:  Double-roll dispenser 
2. Mounting:  Recessed. 
3. Operation:  Noncontrol delivery with standard spindle. 
4. Capacity:  Designed for 4-1/2- or 5-inch- diameter tissue rolls. 
5. Material and Finish:  Stainless steel, No. 4 finish (satin). 

C. Combination Towel (Folded) Dispenser/Waste Receptacle: 

1. Description:  Combination unit for dispensing C-fold or multifold towels, with removable 
waste receptacle. 

2. Mounting:  Semirecessed. 
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a. Designed for nominal 4-inch wall depth. 

3. Minimum Towel-Dispenser Capacity:  600 C-fold or 800 multifold paper towels. 
4. Minimum Waste-Receptacle Capacity:  4 gal.. 
5. Material and Finish:  Stainless steel, No. 4 finish (satin). 
6. Liner:  Reusable, vinyl waste-receptacle liner. 
7. Lockset:  Tumbler type for towel-dispenser compartment. 

D. Liquid-Soap Dispenser: 

1. Description:  Designed for dispensing soap in liquid or lotion form. 
2. Mounting:  Horizontally oriented, surface mounted. 
3. Lockset:  Tumbler type. 
4. Refill Indicator:  Window type. 

E. Grab Bar: 

1. Mounting:  Flanges with concealed fasteners. 
2. Material:  Stainless steel, 0.05 inch thick. 

a. Finish:  Smooth, No. 4, satin finish. 

3. Outside Diameter: 1-1/4 inches. 
4. Configuration and Length:  As indicated on Drawings. 

F. Mirror Unit: 

1. Frame:  Stainless-steel angle, 0.05 inch thick. 

a. Corners:  Manufacturer's standard. 
2. Hangers:  Produce rigid, tamper- and theft-resistant installation, using method indicated 

below. 

a. One-piece, galvanized steel, wall-hanger device with spring-action locking 
mechanism to hold mirror unit in position with no exposed screws or bolts. 

3. Size:  As indicated on Drawings. 

2.2 UNDERLAVATORY GUARDS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Plumberex Specialty Products, Inc. 
2. TCI Products. 
3. Truebro, Inc. 

B. Underlavatory Guard: 
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1. Description:  Insulating pipe covering for supply and drain piping assemblies, that 
prevent direct contact with and burns from piping, and allow service access without 
removing coverings. 

2. Material and Finish:  Antimicrobial, molded-plastic, white. 

2.3 FABRICATION 

A. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  
Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

END OF SECTION 102800 
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SECTION 122113 - HORIZONTAL LOUVER BLINDS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Horizontal louver blinds with vinyl slats. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for horizontal louver blinds. 

C. Samples:  For each exposed finish. 

D. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  Provide horizontal louver blinds with the fire-test-response 
characteristics indicated, as determined by testing identical products per test method indicated 
below by UL or another testing and inspecting agency acceptable to authorities having 
jurisdiction.  Identify materials with appropriate markings of applicable testing and inspecting 
agency. 

1. Flame-Resistance Ratings:  Passes NFPA 701. 

B. Product Standard:  Provide horizontal louver blinds complying with WCSC A 100.1. 

PART 2 - PRODUCTS 

2.1 HORIZONTAL LOUVER BLINDS, VINYL SLATS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Comfortex Window Fashions 
2. Hunter Douglas  
3. Levolor, a Newell Rubbermaid Company 
4. Mark Window Products 
5. Springs Window Fashions Division, Inc. 
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B. Slats:  Lead-free, UV-stabilized, integrally colored, opaque, vinyl that will not crack or yellow; 
antistatic, dust-repellent treated; with manufacturer's standard profile. 

1. Width: 1 inch. 

a. Spacing:  Manufacturer's standard. 

2. Finish:  Painted color as selected by Architect. 

C. Headrail:  Formed steel or extruded aluminum; long edges returned or rolled; fully enclosing 
operating mechanisms on three sides and ends. 

D. Bottom Rail:  Manufacturers standard. 

E. Ladders:  Manufacturer's standard.  Evenly spaced to prevent long-term slat sag. 

F. Tilt Control:  Enclosed worm-gear mechanism and linkage rod. 

G. Lift Operation:  Manual. 

H. Valance:  Manufacturer's standard. 

I. Mounting:  As indicated. 

J. Hold-Down Brackets and Hooks or Pins:  Manufacturer's standard, as indicated. 

K. Colors, Textures, Patterns, and Gloss:  As selected by Architect from manufacturer's full range. 

2.2 HORIZONTAL LOUVER BLIND FABRICATION 

A. Concealed Components:  Noncorrodible or corrosion-resistant-coated materials. 

1. Lift-and-Tilt Mechanisms:  With permanently lubricated moving parts. 

B. Unit Sizes:  Obtain units fabricated in sizes to fill window and other openings as follows: 

1. Blind Units Installed between (inside) Jambs:  Width equal to 1/4 inch per side or 1/2 
inch total, plus or minus 1/8 inch, less than jamb-to-jamb dimension of opening in which 
each blind is installed.  Length equal to 1/4 inch, plus or minus 1/8 inch, less than head-
to-sill dimension of opening in which each blind is installed. 

2. Blind Units Installed outside Jambs:  Width and length as indicated, with terminations 
between blinds of end-to-end installations at centerlines of mullion or other defined 
vertical separations between openings. 

C. Installation Brackets:  Designed for easy removal and reinstallation of blind, for supporting 
headrail, valance, and operating hardware, and for hardware position and blind mounting 
method indicated. 

D. Installation Fasteners:  No fewer than two fasteners per bracket, fabricated from metal 
noncorrosive to blind hardware and adjoining construction; type designed for securing to 
supporting substrate; and supporting blinds and accessories under conditions of normal use. 
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E. Color-Coated Finish: 

1. Vinyl:  Apply manufacturer's standard factory-applied finish. 

F. Component Color:  Provide rails, cords, ladders, and exposed-to-view metal and plastic 
matching or coordinating with slat color, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, and other conditions affecting 
performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install horizontal louver blinds level and plumb and aligned with adjacent units according to 
manufacturer's written instructions, and located so exterior slat edges in any position are not 
closer than 1 inch to interior face of glass.  Install intermediate support as required to prevent 
deflection in headrail.  Allow clearances between adjacent blinds and for operating glazed 
opening's operation hardware if any. 

B. Flush Mounted:  Install horizontal louver blinds with slat edges flush with finish face of 
opening if slats are tilted open. 

C. Adjust horizontal louver blinds to operate smoothly, easily, safely, and free of binding or 
malfunction throughout entire operational range. 

D. Clean horizontal louver blind surfaces after installation, according to manufacturer's written 
instructions. 

END OF SECTION 122113 
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SECTION 133419 - METAL BUILDING SYSTEMS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural-steel framing. 
2. Metal roof panels. 
3. Metal wall panels. 
4. Metal soffit panels. 
5. Accessories. 

1.2 SUBMITTALS 

A. Product Data:  For each type of metal building system component. 

B. LEED Submittals: 

1. Product Test Reports for Credit SS 7.2:  For roof panels, documentation indicating that 
panels comply with Solar Reflectance Index requirement. 

2. Product Data for Credit MR 4.1:  For products having recycled content, documentation 
indicating percentages by weight of postconsumer and preconsumer recycled content.  
Include statement indicating costs for each product having recycled content. 

C. Shop Drawings:  For metal building system components.  Include plans, elevations, sections, 
details, and attachments to other work. 

D. Samples:  For each type of exposed finish required. 

E. Delegated-Design Submittal:  For metal building systems indicated to comply with performance 
requirements and design criteria, including analysis data and calculations signed and sealed by 
the qualified professional engineer responsible for their preparation. 

F. Welding certificates. 

G. Metal Building System Certificates:  For each type of metal building system, from 
manufacturer. 

1. Letter of Design Certification:  Signed and sealed by a qualified professional engineer.  
Include the following: 

a. Name and location of Project. 
b. Order number. 
c. Name of manufacturer. 
d. Name of Contractor. 
e. Building dimensions including width, length, height, and roof slope. 
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f. Indicate compliance with AISC standards for hot-rolled steel and AISI standards 
for cold-rolled steel, including edition dates of each standard. 

g. Governing building code and year of edition. 
h. Design Loads:  Include dead load, roof live load, collateral loads, roof snow load, 

deflection, wind loads/speeds and exposure, seismic design category or effective 
peak velocity-related acceleration/peak acceleration, and auxiliary loads (cranes). 

i. Load Combinations:  Indicate that loads were applied acting simultaneously with 
concentrated loads, according to governing building code. 

j. Building-Use Category:  Indicate category of building use and its effect on load 
importance factors. 

k. AISC Certification for Category MB:  Include statement that metal building 
system and components were designed and produced in an AISC-Certified Facility 
by an AISC-Certified Manufacturer. 

H. Material test reports. 

I. Source quality-control reports. 

J. Field quality-control reports. 

K. Maintenance data. 

L. Warranties:  Sample of special warranties. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer. 

1. AISC Certification for Category MB:  An AISC-Certified Manufacturer that designs and 
produces metal building systems and components in an AISC-Certified Facility. 

2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive 
engineering analysis by a qualified professional engineer. 

B. Erector Qualifications:  An experienced erector who specializes in erecting and installing work 
similar in material, design, and extent to that indicated for this Project and who is acceptable to 
manufacturer. 

C. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

D. Structural Steel:  Comply with AISC 360, "Specification for Structural Steel Buildings," for 
design requirements and allowable stresses. 

E. Cold-Formed Steel:  Comply with AISI's "North American Specification for the Design of 
Cold-Formed Steel Structural Members" for design requirements and allowable stresses. 

F. Preinstallation Conference:  Conduct conference at Project site. 
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1.4 WARRANTY 

A. Special Warranty on Metal Panel Finishes:  Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal panels that show evidence of deterioration 
of factory-applied finishes within specified warranty period. 

1. Finish Warranty Period:  20 years from date of Substantial Completion. 

B. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels:  Manufacturer's 
standard form in which manufacturer agrees to repair or replace standing-seam metal roof panel 
assemblies that leak or otherwise fail to remain weathertight within specified warranty period. 

1. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. A&S Building Systems, Inc.; Division of NCI Building Systems, L.P. 
2. Alliance Steel, Inc. 
3. American Buildings Company; Division of Magnatrax Corp. 
4. American Steel Building Co., Inc. 
5. BC Steel Buildings, Inc. 
6. Behlen Mfg. Co. 
7. Bigbee Steel Buildings, Inc. 
8. Butler Manufacturing Company; a BlueScope Steel company. 
9. CBC Steel Buildings; Division of Magnatrax Corp. 
10. Ceco Building Systems; Division of NCI Building Systems, L.P. 
11. Chief Buildings; Division of Chief Industries, Inc. 
12. Elite Structures, Inc. 
13. Garco Building Systems; Division of NCI Building Systems, L.P. 
14. Kirby Building Systems; Division of Magnatrax Corp. 
15. Mesco Building Solutions; Division of NCI Building Systems, L.P. 
16. Metallic Building Company; Division of NCI Building Systems, L.P. 
17. Metco Metal Supply. 
18. Nucor Building Systems. 
19. Oakland Metal Buildings, Inc. 
20. Olympia Steel Building Systems. 
21. Package Industries, Inc. 
22. Pinnacle Structures, Inc. 
23. Robertson Building Systems; an NCI company. 
24. Ruffin Building Systems, Inc. 
25. Schulte Building Systems, LLP. 
26. Spirco Manufacturing. 
27. Star Building Systems; an NCI company. 
28. Tyler Building Systems, L.P. 
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29. USA, Inc. 
30. VP Buildings; a United Dominion company. 
31. Vulcan Steel Structures, Inc. 

2.2 METAL BUILDING SYSTEM PERFORMANCE 

A. Delegated Design:  Design metal building system, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

B. Structural Performance:  Metal building systems shall be designed according to procedures in 
MBMA's "Metal Building Systems Manual." 

1. Design Loads:  As indicated on Drawings. 
2. Design Loads:  As required by MBMA's "Metal Building Systems Manual" and 

ASCE/SEI 7. 
3. Deflection Limits:  Design metal building system assemblies to withstand design loads 

with deflections no greater than the following: 

a. Purlins and Rafters:  Vertical deflection of 1/180 of the span. 
b. Girts:  Horizontal deflection of 1/180 of the span. 
c. Metal Roof Panels:  Vertical deflection of 1/180 of the span. 
d. Metal Wall Panels:  Horizontal deflection of 1/180 of the span. 
e. Design secondary-framing system to accommodate deflection of primary framing 

and construction tolerances, and to maintain clearances at openings. 

4. Drift Limits:  Engineer building structure to withstand design loads with drift limits no 
greater than the following: 

a. Lateral Drift:  Maximum of 1/200 of the building height. 

5. Metal panel assemblies shall withstand the effects of gravity loads and loads and stresses 
within limits and under conditions indicated according to ASTM E 1592. 

C. Seismic Performance:  Metal building systems shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

D. Thermal Movements:  Allow for thermal movements resulting from the following maximum 
change (range) in ambient and surface temperatures by preventing buckling, opening of joints, 
overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects.  Base engineering calculations on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces. 

E. Air Infiltration for Metal Roof Panels:  Air leakage through assembly of not more than 0.06 
cfm/sq. ft. of roof area when tested according to ASTM E 1680 at negative test-pressure 
difference of 1.57 lbf/sq. ft. . 
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F. Air Infiltration for Metal Wall Panels:  Air leakage through assembly of not more than 0.06 
cfm/sq. ft. of wall area when tested according to ASTM E 283 at static-air-pressure difference 
of [1.57 lbf/sq. ft.  

G. Water Penetration for Metal Roof Panels:  No water penetration when tested according to 
ASTM E 1646 at test-pressure difference of 2.86 lbf/sq. ft.  

H. Water Penetration for Metal Wall Panels:  No water penetration when tested according to 
ASTM E 331 at a wind-load design pressure of not less than 2.86 lbf/sq. ft.  

I. Wind-Uplift Resistance:  Provide metal roof panel assemblies that comply with UL 580 for 
Class 90. 

J. Energy Performance:  Provide roof panels with Solar Reflectance Index not less than 78 when 
calculated according to ASTM E 1980 based on testing identical products by a qualified testing 
agency. 

2.3 STRUCTURAL-STEEL FRAMING 

A. Primary Framing:  Manufacturer's standard primary-framing system, designed to withstand 
required loads and specified requirements.  Primary framing includes transverse and lean-to 
frames; rafter, rake, and canopy beams; sidewall, intermediate, end-wall, and corner columns; 
and wind bracing. 

1. General:  Provide frames with attachment plates, bearing plates, and splice members.  
Factory drill for field-bolted assembly. 

2. Frame Configuration:  Single gable – match existing. 
3. Exterior Column Type:  Uniform depth. 
4. Rafter Type:  Uniform depth. 

B. End-Wall Framing:  Manufacturer's standard primary end-wall framing fabricated for field-
bolted assembly. 

C. Secondary Framing:  Manufacturer's standard secondary framing, including purlins, girts, eave 
struts, flange bracing, base members, gable angles, clips, headers, jambs, and other 
miscellaneous structural members.  Unless otherwise indicated, fabricate framing from either 
cold-formed, structural-steel sheet or roll-formed, metallic-coated steel sheet, prepainted with 
coil coating. 

D. Bolts:  Provide plain-finish bolts for structural-framing components that are primed or finish 
painted.  Provide zinc-plated or hot-dip galvanized bolts for structural-framing components that 
are galvanized. 

E. Recycled Content of Steel Products:  Provide steel products with an average recycled content so 
postconsumer recycled content plus one-half of preconsumer recycled content is not less than 
25 percent. 

F. Finish:  Factory primed.  Apply specified primer immediately after cleaning and pretreating. 
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2.4 METAL ROOF PANELS 

A. Standing-Seam Metal Roof Panels – Match Existing:  Formed with ribs at panel edges; designed 
for sequential installation by mechanically attaching panels to supports using concealed clips 
located under one side of panels and engaging opposite edge of adjacent panels. 

1. Material:  Zinc-coated (galvanized) steel sheet, 0.022-inch  nominal thickness. 

a. Exterior Finish:  Two-coat fluoropolymer. 
b. Color:  As selected by Architect from manufacturer's full range. 

2. Clips:  Manufacturer's standard, fixed type  sheet. 
3. Joint Type:  Mechanically seamed, folded according to manufacturer's standard. 
4. Panel Coverage:  16 inches. 
5. Panel Height:  2 inches. 
6. Uplift Rating:  UL 90. 

2.5 METAL WALL PANELS 

A. Exposed-Fastener Metal Wall Panels – Match Existing:  Formed with raised, trapezoidal major 
ribs; designed to be installed by lapping side edges of adjacent panels and mechanically 
attaching panels to supports using exposed fasteners in side laps. 

1. Material:  Zinc-coated (galvanized) steel sheet, 0.022-inch  nominal thickness. 

a. Exterior Finish:  Two-coat fluoropolymer. 
b. Color:  As selected by Architect from manufacturer's full range. 

2. Major-Rib Spacing:  Match Existing. 
3. Panel Coverage:  36 inches. 
4. Panel Height:  0.75 inch. 

2.6 METAL SOFFIT PANELS 

A. General:  Provide factory-formed metal soffit panels designed to be installed by lapping and 
interconnecting side edges of adjacent panels and mechanically attaching through panel to 
supports using concealed fasteners and factory-applied sealant in side laps.  Include accessories 
required for weathertight installation. 

B. Metal Soffit Panels:  Match profile and material of metal wall panels. 

1. Finish:  Match finish and color of metal wall panels. 

2.7 ACCESSORIES 

A. General:  Provide accessories as standard with metal building system manufacturer and as 
specified.  Fabricate and finish accessories at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes.  Comply with indicated profiles and with 
dimensional and structural requirements. 
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1. Form exposed sheet metal accessories that are without excessive oil-canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems. 

B. Roof Panel Accessories:  Provide components required for a complete metal roof panel 
assembly including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, 
closure strips, and similar items.  Match material and finish of metal roof panels unless 
otherwise indicated. 

C. Wall Panel Accessories:  Provide components required for a complete metal wall panel 
assembly including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, 
closure strips, and similar items.  Match material and finish of metal wall panels unless 
otherwise indicated. 

D. Flashing and Trim:  Formed from 0.022-inch  nominal-thickness, metallic-coated steel sheet or 
aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to match adjacent 
metal panels. 

E. Gutters:  Formed from 0.022-inch  nominal-thickness, metallic-coated steel sheet or aluminum-
zinc alloy-coated steel sheet prepainted with coil coating; finished to match roof fascia and rake 
trim.  Match profile of gable trim, complete with end pieces, outlet tubes, and other special 
pieces as required.  Fabricate in minimum 96-inch- long sections, sized according to 
SMACNA's "Architectural Sheet Metal Manual." 

1. Gutter Supports:  Fabricated from same material and finish as gutters. 
2. Strainers:  Bronze, copper, or aluminum wire ball type at outlets. 

F. Downspouts:  Formed from 0.022-inch  nominal-thickness, zinc-coated (galvanized) steel sheet 
or aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to match metal 
wall panels.  Fabricate in minimum 10-foot-  long sections, complete with formed elbows and 
offsets. 

1. Mounting Straps:  Fabricated from same material and finish as gutters. 

G. Pipe Flashing:  Premolded, EPDM pipe collar with flexible aluminum ring bonded to base. 

2.8 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate product. 

B. Special Inspector:  Owner will engage a qualified special inspector to perform the following 
tests and inspections and to submit reports.  Special inspector will verify that manufacturer 
maintains detailed fabrication and quality-control procedures and will review the completeness 
and adequacy of those procedures to perform the Work. 

1. Special inspections will not be required if fabrication is performed by manufacturer 
registered and approved by authorities having jurisdiction to perform such Work without 
special inspection. 
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a. After fabrication, submit copy of certificate of compliance to authorities having 
jurisdiction, certifying that Work was performed according to Contract 
requirements. 

C. Testing:  Test and inspect shop connections for metal buildings according to the following: 

1. Bolted Connections:  Shop-bolted connections shall be inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

2. Welded Connections:  In addition to visual inspection, shop-welded connections shall be 
tested and inspected according to AWS D1.1/D1.1M and the following inspection 
procedures, at inspector's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 

finished weld.  Cracks or zones of incomplete fusion or penetration will not be 
accepted. 

c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

D. Product will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

2.9 FABRICATION 

A. General:  Design components and field connections required for erection to permit easy 
assembly. 

1. Mark each piece and part of the assembly to correspond with previously prepared 
erection drawings, diagrams, and instruction manuals. 

2. Fabricate structural framing to produce clean, smooth cuts and bends.  Punch holes of 
proper size, shape, and location.  Members shall be free of cracks, tears, and ruptures. 

B. Tolerances:  Comply with MBMA's "Metal Building Systems Manual" for fabrication and 
erection tolerances. 

C. Primary Framing:  Shop fabricate framing components to size and section, with baseplates, 
bearing plates, stiffeners, and other items required for erection welded into place.  Cut, form, 
punch, drill, and weld framing for bolted field assembly. 

D. Secondary Framing:  Shop fabricate framing components to size and section by roll-forming or 
break-forming, with baseplates, bearing plates, stiffeners, and other plates required for erection 
welded into place.  Cut, form, punch, drill, and weld secondary framing for bolted field 
connections to primary framing. 

E. Metal Panels:  Fabricate and finish metal panels at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance 
requirements.  Comply with indicated profiles and with dimensional and structural 
requirements. 
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PART 3 - EXECUTION 

3.1 ERECTION OF STRUCTURAL FRAMING 

A. Erect metal building system according to manufacturer's written erection instructions and 
erection drawings. 

B. Do not field cut, drill, or alter structural members without written approval from metal building 
system manufacturer's professional engineer. 

C. Set structural framing accurately in locations and to elevations indicated, according to AISC 
specifications referenced in this Section.  Maintain structural stability of frame during erection. 

D. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Tighten anchor rods after supported members have been positioned and plumbed.  Do not 

remove wedges or shims but, if protruding, cut off flush with edge of plate before 
packing with grout. 

3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  
Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with 
manufacturer's written installation instructions for shrinkage-resistant grouts. 

E. Align and adjust structural framing before permanently fastening.  Before assembly, clean 
bearing surfaces and other surfaces that will be in permanent contact with framing.  Perform 
necessary adjustments to compensate for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure will be completed and in service. 

F. Primary Framing and End Walls:  Erect framing level, plumb, rigid, secure, and true to line.  
Level baseplates to a true even plane with full bearing to supporting structures, set with double-
nutted anchor bolts.  Use grout to obtain uniform bearing and to maintain a level base-line 
elevation.  Moist-cure grout for not less than seven days after placement. 

1. Make field connections using high-strength bolts installed according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for bolt type and 
joint type specified. 

a. Joint Type:  Snug tightened or pretensioned. 

G. Secondary Framing:  Erect framing level, plumb, rigid, secure, and true to line.  Field bolt 
secondary framing to clips attached to primary framing. 

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae. 
2. Locate and space wall girts to suit openings such as doors and windows. 
3. Locate canopy framing as indicated. 
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4. Provide supplemental framing at entire perimeter of openings, including doors, windows, 
louvers, ventilators, and other penetrations of roof and walls. 

H. Steel Joists:  Install joists and accessories plumb, square, and true to line; securely fasten to 
supporting construction according to SJI's "Standard Specifications and Load Tables for Steel 
Joists and Joist Girders," joist manufacturer's written instructions, and requirements in this 
Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 
2. Space, adjust, and align joists accurately in location before permanently fastening. 
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that 

joists are stabilized during construction. 
4. Bolt joists to supporting steel framework using carbon-steel bolts unless high-strength 

structural bolts are required by the manufacturer. 
5. Comply with RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 

Bolts" for high-strength structural bolt installation and tightening requirements. 
6. Install and connect bridging concurrently with joist erection, before construction loads 

are applied.  Anchor ends of bridging lines at top and bottom chords if terminating at 
walls or beams. 

I. Bracing:  Install bracing in roof and sidewalls where indicated on erection drawings. 

1. Tighten rod and cable bracing to avoid sag. 
2. Locate interior end-bay bracing only where indicated. 

J. Framing for Openings:  Provide shapes of proper design and size to reinforce openings and to 
carry loads and vibrations imposed, including equipment furnished under mechanical and 
electrical work.  Securely attach to structural framing. 

K. Erection Tolerances:  Maintain erection tolerances of structural framing within AISC 303. 

3.2 METAL PANEL INSTALLATION, GENERAL 

A. General:  Anchor metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement. 

1. Field cut metal panels as required for doors, windows, and other openings.  Cut openings 
as small as possible, neatly to size required, and without damage to adjacent metal panel 
finishes. 

a. Field cutting of metal panels by torch is not permitted unless approved in writing 
by manufacturer. 

2. Install metal panels perpendicular to structural supports unless otherwise indicated. 
3. Flash and seal metal panels with weather closures at perimeter of openings and similar 

elements.  Fasten with self-tapping screws. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Locate metal panel splices over, but not attached to, structural supports with end laps in 

alignment. 
6. Lap metal flashing over metal panels to allow moisture to run over and off the material. 
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B. Lap-Seam Metal Panels:  Install screw fasteners using power tools with controlled torque 
adjusted to compress EPDM washers tightly without damage to washers, screw threads, or 
metal panels.  Install screws in predrilled holes. 

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints.  
Lap ribbed or fluted sheets one full rib corrugation.  Apply metal panels and associated 
items for neat and weathertight enclosure.  Avoid "panel creep" or application not true to 
line. 

C. Metal Protection:  Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action by painting contact surfaces with corrosion-resistant coating, by 
applying rubberized-asphalt underlayment to each contact surface, or by other permanent 
separation as recommended by metal roof panel manufacturer. 

D. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for 
weatherproof performance of metal panel assemblies.  Provide types of gaskets, fillers, and 
sealants recommended by metal panel manufacturer. 

1. Seal metal panel end laps with double beads of tape or sealant the full width of panel.  
Seal side joints where recommended by metal panel manufacturer. 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section 
"Joint Sealants." 

3.3 METAL ROOF PANEL INSTALLATION 

A. General:  Provide metal roof panels of full length from eave to ridge unless otherwise indicated 
or restricted by shipping limitations. 

1. Install ridge caps as metal roof panel work proceeds. 
2. Flash and seal metal roof panels with weather closures at eaves and rakes.  Fasten with 

self-tapping screws. 

B. Standing-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at 
each standing-seam joint, at location and spacing and with fasteners recommended by 
manufacturer. 

1. Install clips to supports with self-drilling or self-tapping fasteners. 
2. Install pressure plates at locations indicated in manufacturer's written installation 

instructions. 
3. Snap Joint:  Nest standing seams and fasten together by interlocking and completely 

engaging factory-applied sealant. 
4. Seamed Joint:  Crimp standing seams with manufacturer-approved motorized seamer tool 

so that clip, metal roof panel, and factory-applied sealant are completely engaged. 
5. Rigidly fasten eave end of metal roof panels and allow ridge end free movement due to 

thermal expansion and contraction.  Predrill panels for fasteners. 
6. Provide metal closures at  each side of ridge caps. 

C. Metal Fascia Panels:  Align bottom of metal panels and fasten with blind rivets, bolts, or self-
drilling or self-tapping screws.  Flash and seal metal panels with weather closures where fasciae 
meet soffits, along lower panel edges, and at perimeter of all openings. 
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3.4 METAL WALL PANEL INSTALLATION 

A. General:  Install metal wall panels in orientation, sizes, and locations indicated on Drawings.  
Install panels perpendicular to girts, extending full height of building, unless otherwise 
indicated.  Anchor metal wall panels and other components of the Work securely in place, with 
provisions for thermal and structural movement. 

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib 
lined up with line of framing. 

2. Shim or otherwise plumb substrates receiving metal wall panels. 
3. When two rows of metal panels are required, lap panels 4 inches  minimum. 
4. When building height requires two rows of metal panels at gable ends, align lap of gable 

panels over metal wall panels at eave height. 
5. Rigidly fasten base end of metal wall panels and allow eave end free movement due to 

thermal expansion and contraction.  Predrill panels. 
6. Flash and seal metal wall panels with weather closures at eaves, rakes, and at perimeter 

of all openings.  Fasten with self-tapping screws. 
7. Install screw fasteners in predrilled holes. 
8. Install flashing and trim as metal wall panel work proceeds. 
9. Apply elastomeric sealant continuously between metal base channel (sill angle) and 

concrete, and elsewhere as indicated; or, if not indicated, as necessary for waterproofing. 
10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or 

self-tapping screws. 
11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls. 

B. Metal Wall Panels:  Install metal wall panels on exterior side of girts.  Attach metal wall panels 
to supports with fasteners as recommended by manufacturer. 

3.5 METAL SOFFIT PANEL INSTALLATION 

A. Provide metal soffit panels the full width of soffits.  Install panels perpendicular to support 
framing. 

B. Flash and seal metal soffit panels with weather closures where panels meet walls and at 
perimeter of all openings. 

3.6 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight mounting, and 
provide for thermal expansion.  Coordinate installation with flashings and other components. 

1. Install components required for a complete metal roof panel assembly, including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. 

2. Install components for a complete metal wall panel assembly, including trim, copings, 
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 

3. Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with corrosion-resistant coating, by applying 
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rubberized-asphalt underlayment to each contact surface, or by other permanent 
separation as recommended by manufacturer. 

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners 
where possible, and set units true to line and level as indicated.  Install work with laps, joints, 
and seams that will be permanently watertight and weather resistant. 

1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to 
form hems.  Install sheet metal flashing and trim to fit substrates and to result in 
waterproof and weather-resistant performance. 

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches 
of corner or intersection.  Where lapped or bayonet-type expansion provisions cannot be 
used or would not be sufficiently weather resistant and waterproof, form expansion joints 
of intermeshing hooked flanges, not less than 1 inch  deep, filled with mastic sealant 
(concealed within joints). 

C. Gutters:  Join sections with riveted-and-soldered or lapped-and-sealed joints.  Attach gutters to 
eave with gutter hangers spaced as required for gutter size, but not more than 36 inches o.c. 
using manufacturer's standard fasteners.  Provide end closures and seal watertight with sealant.  
Provide for thermal expansion. 

D. Downspouts:  Join sections with 1-1/2-inch  telescoping joints.  Provide fasteners designed to 
hold downspouts securely 1 inch  away from walls; locate fasteners at top and bottom and at 
approximately 60 inches  o.c. in between. 

1. Provide elbows at base of downspouts to direct water away from building. 
2. Tie downspouts to underground drainage system indicated. 

E. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels.  Fasten and seal to 
panel as recommended by manufacturer. 

3.7 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform special inspections. 

B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

C. Tests and Inspections: 

1. High-Strength, Field-Bolted Connections:  Connections shall be inspected during 
installation according to RCSC's "Specification for Structural Joints Using ASTM A 325 
or A 490 Bolts." 

2. Welded Connections:  In addition to visual inspection, field-welded connections shall be 
tested and inspected according to AWS D1.1/D1.1M and the following inspection 
procedures, at inspector's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 
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b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 
finished weld.  Cracks or zones of incomplete fusion or penetration will not be 
accepted. 

c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

D. Product will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 133419 

METAL BUILDING SYSTEMS 133419 - 14



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 
 
SECTION 15010 - GENERAL MECHANICAL REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Coordination and project conditions. 

B. Products, product options and substitutions. 

C. Closeout procedures. 

D. Submittals. 

E. Test and inspection. 

F. Regulatory requirements. 

G. Cutting and patching. 

H. Special procedures. 

1.2 COORDINATION AND PROJECT CONDITIONS 

A. Coordinate scheduling, submittals, and Work of various sections of Project Manual to ensure 
efficient and orderly sequence of installation of interdependent construction elements. 

B. Provide all labor, materials and equipment necessary for completely finished and operational 
systems as described and specified. 

C. Verify utility requirements and characteristics of operating equipment are compatible with 
building utilities.  Coordinate work of various sections having interdependent responsibilities for 
installing, connecting to, and placing in service, operating equipment. 

D. Coordinate space requirements, supports, and installation of mechanical Work indicated 
diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and conduit, as closely as 
practicable; place runs parallel with lines of building.  Utilize spaces efficiently to maximize 
accessibility for other installations, for maintenance, and for repairs.  Provide incidental items such 
as offsets, fittings and accessories required for a completely operational mechanical system.. 

E. In finished areas, except as otherwise indicated, conceal pipes, ducts, and wiring within 
construction.  Coordinate locations of fixtures and outlets with finish elements. 

F. Coordinate completion and clean-up of Work in preparation for Substantial Completion. 

G. After Owner occupancy of premises, coordinate access to site for correction of defective Work 
and Work not in accordance with Contract Documents, to minimize disruption of Owner’s 
activities. 

1.3 SUBMITTAL PROCEDURES 

A. Transmit each submittal with Architect/Engineer accepted form. 
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B. Sequentially number transmittal forms.  Mark revised submittals with original number and 
sequential alphabetic suffix. 

C. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail number, and 
specification section number, appropriate to submittal. 

D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 
products required, field dimensions, adjacent construction Work, and coordination of information 
is in accordance with requirements of the Work and Contract Documents. 

E. Schedule submittals to expedite Project, and deliver to Architect/Engineer.  Coordinate submission 
of related items. 

F. For each submittal for review, allow 15 days excluding delivery time to and from Contractor. 

G. Identify variations from Contract Documents and product or system limitations which may be 
detrimental to successful performance of completed Work. 

H. Allow space on submittals for Contractor and Architect/Engineer review stamps. 

I. When revised for resubmission, identify changes made since previous submission. 

J. Distribute copies of reviewed submittals as appropriate.  Instruct parties to promptly report 
inability to comply with requirements. 

K. Submittals not requested will not be recognized or processed. 

1.4 PROPOSED PRODUCTS LIST 

A. Within 15 days after date of Owner-Contractor Agreement Notice to Proceed, submit list of major 
products proposed for use, with name of manufacturer, trade name, and model number of each 
product. 

B. For products specified only by reference standards, give manufacturer, trade name, model or 
catalog designation, and reference standards. 

1.5 PRODUCT DATA 

A. Product Data:  Submit to Architect/Engineer for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract Documents.  
Provide copies and distribute in accordance with SUBMITTAL PROCEDURES article and for 
record documents purposes as described. 

B. Submit number of copies Contractor requires, plus two copies Architect/Engineer will retain. 

C. Mark each copy to identify applicable products, models, options, and other data.  Supplement 
manufacturers' standard data to provide information specific to this Project. 

D. Indicate product utility and electrical characteristics, utility connection requirements, and location 
of utility outlets for service for functional equipment and appliances. 

E. After review distribute in accordance with Submittal Procedures article above and provide copies 
for record documents described. 
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1.6 SHOP DRAWINGS 

A. Shop Drawings:  Submit to Architect/Engineer for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract Documents.  
Produce copies and distribute in accordance with SUBMITTAL PROCEDURES article and for 
record documents purposes described in Section 01700. 

B. Indicate special utility and electrical characteristics, utility connection requirements, and location 
of utility outlets for service for functional equipment and appliances. 

1.7 TEST REPORTS 

A. Submit for Architect/Engineer's knowledge as contract administrator or for Owner. 

B. Submit test reports for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

1.8 CERTIFICATES 

A. When specified in individual specification sections, submit certification by manufacturer, 
installation/application subcontractor, or Contractor to Architect/Engineer, in quantities specified 
for Product Data. 

B. Indicate material or product conforms to or exceeds specified requirements.  Submit supporting 
reference data, affidavits, and certifications as appropriate. 

C. Certificates may be recent or previous test results on material or Product, but must be acceptable 
to Architect/Engineer. 

1.9 MANUFACTURER'S INSTRUCTIONS 

A. When specified in individual specification sections, submit printed instructions for delivery, 
storage, assembly, installation, start-up, adjusting, and finishing, to Architect/Engineer for 
delivery to Owner in quantities specified for Product Data. 

B. Indicate special procedures, perimeter conditions requiring special attention, and special 
environmental criteria required for application or installation. 

1.10 QUALITY CONTROL AND CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship, to produce Work of specified quality. 

B. Comply with manufacturer’s instructions, including each step in sequence. 

C. When manufacturers’ instructions conflict with Contract Documents, request clarification form 
Architect/Engineer before proceeding. 

D. Comply with specified standards as minimum quality for the Work except where more stringent 
tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 

E. Perform Work by persons qualified to produce required and specified quality. 

F. Verify field measurements are as indicated on Shop Drawings or as instructed by manufacturer. 
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G. Secure products in place with positive anchorage devices designed and sized to withstand stresses, 
vibration, physical distortion, or disfigurement. 

1.11 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do 
not permit tolerances to accumulate. 

B. Comply with manufacturer’s tolerances.  When manufacturers’ tolerances conflict with Contract 
Documents, request clarification form Architect/Engineer before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 

1.12 REFERENCES 

A. For products or workmanship specified by association, trade, or other consensus standards, 
comply with requirements of standard, except when more rigid requirements are specified or are 
required by applicable codes. 

B. Conform to reference standard and all applicable codes, ordnances and regulations in effect, 
except where specific date is established by code. 

C. Obtain copies of standards where required by product specification sections. 

D. When specified reference standards conflict with Contract Documents, request clarification from 
Architect/Engineer before proceeding. 

E. Comply with the latest editions of the following: 
a. 2006 International Mechanical Code; 
b. 2006 International Plumbing Code; 
c. 2006 International Energy Conservation Code; 
d. National Fire Protection Standards; 
e. 2006 International Building Code; 
f. 2006 Fuel and Gas Code 
g. National Electric Code; 
h. Utah State Boiler Code; 

 

F. Neither contractual relationships, duties, nor responsibilities of parties in Contract nor those of 
Architect/Engineer shall be altered from Contract Documents by mention or inference otherwise in 
reference documents. 

1.13 PRODUCTS 

A. Furnish products of qualified manufacturers suitable for intended use.  Furnish products of each 
type by single manufacturer unless specified otherwise. 

B. Do not use materials and equipment removed from existing premises, except as specifically 
permitted by Contract Documents. 

C. Furnish interchangeable components from same manufacturer for components being replaced. 

1.14 PRODUCT DELIVERY REQUIREMENTS 

A. Transport and handle products in accordance with manufacturer’s instruction. 
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B. Promptly inspect shipments to ensure products comply with requirements, quantities are correct, 
and products are undamaged. 

C. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, 
or damage. 

1.15 PRODUCT STORAGE AND HANDLING REQUIREMENTS 

A. Store and protect products in accordance with manufacturers’ instructions. 

B. Store with seals and labels intact and legible. 

C. Store sensitive products in weather tight, climate controlled, enclosures in an environment 
favorable to product. 

D. For exterior storage of fabricated products, place on sloped supports above ground. 

E. Provide bonded off-site storage and protection when site does not permit on-site storage or 
protection. 

F. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to 
prevent condensation and degradation of products. 

G. Store loose granular materials on solid flat surfaces in well-drained area.  Prevent mixing with 
foreign matter. 

H. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, 
or damage. 

1.16 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only:  any product meeting those 
standards or description. 

B. Products Specified by Naming One or More Manufacturers: products of one of manufacturers 
named and meeting specifications, no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with Provision for Substitutions:  
Submit request for substitution for any manufacturer not named in accordance with the following 
article. 

1.17 PRODUCT SUBSTITUTION PROCEDURES 

A. Architect/Engineer will consider requests for Substitutions only within 15 days after date 
established in Notice to Proceed. 

B. Substitutions may be considered when a product becomes unavailable through no fault of 
Contractor. 

C. Document each request with complete data substantiating compliance of proposed Substitution 
with Contract Documents. 

D. A request constitutes a representation that Contractor: 
1. Has investigated proposed product and determined that it meets or exceeds quality level 

of specified product. 

GENERAL MECHANICAL REQUIREMENTS 15010 - 5 



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 
 

2. Will provide same warranty for Substitution as for specified product. 
3. Will coordinate installation and make changes to other Work which may be required for 

the Work to be complete with no additional cost to Owner. 
4. Waives claims for additional costs or time extension which may subsequently become 

apparent. 
5. Will reimburse Owner and Architect/Engineer for review or redesign services associated 

with re-approval by authorities having jurisdiction. 

E. Substitutions will not be considered when they are indicated or implied on Shop Drawing or 
Product Data submittals, without separate written request, or when acceptance will require 
revision to Contract Documents. 

F. Substitution Submittal Procedure: 
1. Submit three copies of request for Substitution for consideration.  Limit each request to 

one proposed Substitution. 
2. Submit Shop Drawings, Product Data, and certified test results attesting to proposed 

product equivalence.  Burden of proof is on proposer. 
3. Architect/Engineer will notify Contractor in writing of decision to accept or reject 

request. 

1.18 CLOSEOUT PROCEDURES 

A. Submit written certification that Contract Documents have been reviewed, Work has been 
inspected, and that Work is complete in accordance with Contract Documents and ready for 
Architect/Engineer’s review. 

1.19 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

B. Clean equipment and fixtures to sanitary condition with cleaning materials appropriate to surface 
and material being cleaned. 

C. Replace filters of operating equipment. 

D. Clean debris from roofs, gutters, downspouts, and drainage systems. 

E. Remove waste and surplus materials, rubbish, and construction facilities from site. 

1.20 STARTING OF SYTEMS 

A. Coordinate schedule for start-up of various equipment and systems. 

B. Notify Architect/Engineer seven days prior to start-up of each item. 

C. Verify each piece of equipment or system has been checked for proper lubrication, drive rotation, 
belt tension, control sequence, and for conditions which may cause damage. 

D. Verify tests, meter readings, and specified electrical characteristics agree with those required by 
equipment or system manufacturer. 

E. Verify wiring and support components for equipment are complete and tested. 

F. Execute start-up under supervision of applicable manufacturer's representative and Contractors' 
personnel in accordance with manufacturers' instructions. 
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G. When specified in individual specification Sections, require manufacturer to provide authorized 
representative to be present at site to inspect, check, and approve equipment or system installation 
prior to start-up, and to supervise placing equipment or system in operation. 

H. Provide Architect / Engineer startup reports for all major mechanical equipment illustrating all 
equipment set points and readings. 

1.21 DEMONSTRATION AND INSTRUCTIONS 

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to date 
of Substantial Completion. 

B. Demonstrate Project equipment and instruct by manufacturer's representative who is 
knowledgeable about the Project. 

C. For equipment or systems requiring seasonal operation, perform demonstration for other season 
within six months. 

D. Utilize operation and maintenance manuals as basis for instruction. Review contents of manual 
with Owner's personnel in detail to explain all aspects of operation and maintenance. 

E. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, 
and shutdown of each item of equipment at scheduled time agreed time, at designated location. 

F. Prepare and insert additional data in operations and maintenance manuals when need for 
additional data becomes apparent during instruction. 

1.22 TESTING, ADJUSTING AND BALANCING 

A. Independent firm will perform services specified in Section 15950.  

B. Reports will be submitted by independent firm to Architect/Engineer indicating observations and 
results of tests and indicating compliance or non-compliance with requirements of Contract 
Documents. 

1.23 PROTECTING INSTALLED CONSTRUCTION 

A. Protect installed Work and provide special protection where specified in individual specification 
sections. 

B. Provide temporary and removable protection for installed products. Control activity in immediate 
work area to prevent damage. 

1.24 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the Work: 
1. Drawings. 
2. Specifications. 
3. Addenda. 
4. Change Orders and other modifications to the Contract. 
5. Reviewed Shop Drawings, Product Data, and Samples. 
6. Manufacturer's instruction for assembly, installation, and adjusting. 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 
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C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress, not less than weekly. 

E. Specifications:  Legibly mark and record at each product section description of actual products 
installed, including the following: 
1. Manufacturer's name and product model and number. 
2. Product substitutions or alternates utilized. 
3. Changes made by Addenda and modifications. 

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction 
including: 
1. Measured depths of foundations in relation to finish first floor datum. 
2. Measured horizontal and vertical locations of underground utilities and appurtenances, 

referenced to permanent surface improvements. 
3. Measured locations of internal utilities and appurtenances concealed in construction, 

referenced to visible and accessible features of the Work. 
4. Field changes of dimension and detail. 
5. Details not on original Contract drawings. 

G. Submit documents to Architect/Engineer. 

1.25 OPERATION AND MAINTENANCE DATA 

A. Submit data bound in 8-1/2 x 11 inch (A4) text pages, three D side ring binders with durable 
plastic cloth covers. 

B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE 
INSTRUCTIONS", title of project, and subject matter of binder when multiple binders are 
required. 

C. Internally subdivide binder contents with permanent page dividers, logically organized as 
described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

D. Drawings:  Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to 
size of text pages. 

E. Contents:  Prepare Table of Contents for each volume, with each product or system description 
identified, typed on white paper, in three parts as follows: 
1. Part 1:  Directory, listing names, addresses, and telephone numbers of 

Architect/Engineer, Contractor, Subcontractors, and major equipment suppliers. 
2. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by 

specification section.  For each category, identify names, addresses, and telephone 
numbers of Subcontractors and suppliers.  Identify the following: 
a. Significant design criteria. 
b. List of equipment. 
c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for [special] finishes, including recommended cleaning 

methods and materials, and special precautions identifying detrimental agents. 
3. Part 3:  Project documents and certificates, including the following: 

a. Shop drawings and product data. 
b. Air and water balance reports. 
c. Certificates. 
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d. Photocopies of warranties and bonds. 

1.26 MANUAL FOR EQUIPMENT AND SYSTEMS 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents before start of 
Work. Architect/Engineer will review draft and return one copy with comments. 

B. For equipment, or component parts of equipment put into service during construction and operated 
by Owner, submit documents within ten days after acceptance. 

C. Submit one copy of completed volumes 15 days prior to final inspection.  Draft copy be reviewed 
and returned [after final inspection], with Architect/Engineer comments.  Revise content of 
document sets as required prior to final submission. 

D. Submit three sets of revised final volumes in final form within 10 days after final inspection. 

E. Each Item of Equipment and Each System:  Include description of unit or system, and component 
parts.  Identify function, normal operating characteristics, and limiting conditions.  Include 
performance curves, with engineering data and tests, and complete nomenclature and model 
number of replaceable parts. 

F. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and 
sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  Include 
summer, winter, and special operating instructions. 

G. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance 
and trouble shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, 
balancing, and checking instructions. 

H. Include servicing and lubrication schedule, and list of lubricants required. 

I. Include manufacturer's printed operation and maintenance instructions. 

J. Include sequence of operation by controls manufacturer. 

K. Include original manufacturer's parts list, illustrations, assembly drawings, and diagrams required 
for maintenance. 

L. Include control diagrams by controls manufacturer as installed. 

M. Include Contractor's coordination drawings, with color coded piping diagrams as installed. 

N. Include charts of valve tag numbers, with location and function of each valve, keyed to flow and 
control diagrams. 

O. Include list of original manufacturer's spare parts, current prices, and recommended quantities to 
be maintained in storage. 

P. Include test and balancing reports as specified in Section 15950. 

Q. Additional Requirements:  As specified in individual product specification sections. 

R. Include listing in Table of Contents for design data, with tabbed dividers and space for insertion of 
data. 
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1.27 SPARE PARTS AND MAINTENANCE PRODUCTS 

A. Furnish spare parts, maintenance, and extra products in quantities specified in individual 
specification sections. 

B. Deliver to Project site. Obtain receipt. 

PART 2 PRODUCTS 
  
 Not Used. 

PART 3 EXECUTION 
 
 Not Used. 

END OF SECTION 
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SECTION 15060 - HANGERS AND SUPPORTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes pipe and equipment supports, hangers, anchors, bases sleeves and sealing of work 
to adjacent construction. 

1.2 REFERENCES 

A. ASME B31.9 (American Society of Mechanical Engineers) - Building Services Piping. 

B. ASTM F708 - Design and Installation of Rigid Pipe Hangers. 

C. AWS D1.1 (American Welding Society) - Structural Welding Code. 

D. MSS SP58 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Materials, Design and Manufacturer. 

E. MSS SP69 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Selection and Application. 

F. MSS SP89 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Fabrication and Installation Practices. 

1.3 QUALITY ASSURANCE 

A. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments to 
building structure. 

1.4 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 PRODUCTS 

2.1 PIPE HANGERS AND SUPPORTS 

A. Manufacturers:   

1. B-Line, Fee and Mason, Grinnell, PH.D and Michigan 

B. General: 
1. Hangers, and accessories shall be sized with a safety factor of five (5) times the actual 

load. 
2. Hangers for insulated piping shall be oversized to accommodate insulation thickness.  

Provide with insulation shields with inserts or insulation saddles as required in Section 
15080 – Mechanical Insulation. 

3. Copper clad hangers shall be used for copper piping systems.  Provide heavy density 
mildew and moisture rot proof felt pad securely attached to the hanger or 5 mil thick 
polyvinyl chloride coating to prevent contact between the pipe and hanger. 
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C. Plumbing Piping – DWV: 
1. Conform to ASME B31.9 ASTM F708 MSS SP58 MSS SP69 MSS SP89. 
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (13 to 38 mm):  Carbon steel, adjustable swivel, 

split ring. 
3. Hangers for Cold Pipe Sizes 2 inches (50 mm) and Over: Hot Dipped Galvanized, 

Carbon steel, adjustable, clevis. 
4. Multiple or Trapeze Hangers:  Hot dipped galvanized, steel channels with welded spacers 

and hanger rods. 
5. Wall Support for Pipe Sizes to 3 inches (76 mm):  Cast iron hook. 
6. Wall Support for Pipe Sizes 4 inches (100 mm) and Over: Welded hot dipped galvanized 

steel bracket and wrought hot dipped galvanized steel clamp. 
7. Vertical Support: Hot dipped galvanized steel riser clamp. 
8. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or steel support. 
9. Copper Pipe Support: Copper-plated, Carbon-steel adjustable, ring. 

D. Plumbing Piping – Water: 
1. Conform to ASME B31.9 ASTM F708 MSS SP 58 MSS SP69 MSS SP89. 
2. Hangers Pipe Sizes ½ to 1-1/2 inch (13 to 38 mm):  Hot dipped galvanized, carbon steel, 

adjustable swivel, split ring. 
3. Hangers for Cold Pipe Sizes 2 inches (50 mm) and Over: Hot dipped galvanized, carbon 

steel, adjustable, clevis. 
4. Hangers for Hot Pipe Sizes 2 to 4 inches (50 to 100 mm): Hot dipped galvanized, carbon 

steel, adjustable, clevis. 
5. Hangers for Hot Pipe Sizes 6 inches (150 mm) and Over:  Adjustable, Hot dipped 

galvanized, steel yoke, cast iron roll, double hanger. 
6. Multiple or Trapeze Hangers:  Hot dipped galvanized, steel channels with welded spacers 

and hanger rods. 
7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches (150 mm) and Over:  Hot 

dipped galvanized, steel channels with welded spacers and hanger rods, cast iron roll. 
8. Wall support for pipe sizes to 3 inches (76) mm):  Cast iron hook. 
9. Wall support for pipe sizes 4 inches (100 mm) and Over:  Welded, hot dipped galvanized, 

steel bracket and wrought hot dipped galvanized steel clamp. 
10. Wall support for hot pipe sizes 6 inches (150 mm) and Over:  Welded hot dipped 

galvanized, steel bracket and wrought hot dipped galvanized, steel clamp with adjustable 
steel yoke and cast iron roll. 

11. Vertical Support:  Hot dipped galvanized, steel riser clamp. 
12. Floor support for cold pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or steel support. 
13. Floor support for hot pipe sizes to 4 inches (100 mm):  Cast iron adjustable pipe saddle, 

lock nut, nipple, floor flange, and concrete pier or steel support. 
14. Floor support for hot pipe sizes 6 inches (150 mm) and Over:  Adjustable cast iron roll 

and stand, steel screws, and concrete pier or hot dipped galvanized steel support. 
15. Copper Pipe Support:  Copper-plated, Hot Dipped Galvanized, Carbon-steel ring. 

E. Hydronic Piping: 
1. Conform to ASME B31.9 ASTM F708 MSS SP58 MSS SP69 MSS SP89. 
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (13 to 38 mm):  Hot Dipped Galvanized, Carbon 

steel, adjustable swivel, split ring. 
3. Hangers for Cold Pipe Sizes 2 inches (50 mm) and Over: Hot Dipped Galvanized, 

Carbon steel, adjustable, clevis. 
4. Hangers for Hot Pipe Sizes 2 to 4 inches (50 to 100 mm): Carbon steel, adjustable, clevis. 
5. Hangers for Hot Pipe Sizes 6 inches (150 mm) and Over: Adjustable, Hot dipped 

galvanized, steel yoke, cast iron roll, double hanger. 
6. Multiple or Trapeze Hangers: Hot dipped galvanized, steel channels with welded spacers 

and hanger rods. 
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7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches (150 mm) and Over: Hot dipped 
galvanized, steel channels with welded spacers and hanger rods, cast iron roll. 

8. Wall Support for Pipe Sizes to 3 inches (76 mm): Cast iron hooks. 
9. Wall Support for Pipe Sizes 4 inches (100 mm) and Over: Welded, hot dipped 

galvanized, steel bracket and wrought hot dipped galvanized steel clamp. 
10. Wall Support for Hot Pipe Sizes 6 inches (150 mm) and Over: Welded, hot dipped 

galvanized steel bracket and wrought, hot dipped galvanized, steel clamp with adjustable 
steel yoke and cast iron roll. 

11. Vertical Support: Hot dipped galvanized steel riser clamp. 
12. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or hot dipped galvanized steel support. 
13. Floor Support for Hot Pipe Sizes to 4 Inches (100 mm): Cast iron adjustable pipe saddle, 

lock nut, nipple, floor flange, and concrete pier or hot dipped galvanized steel support. 
14. Floor Support for Hot Pipe Sizes 6 inches (150 mm) and Over: Adjustable cast iron roll 

and stand, steel screws, and concrete pier or hot dipped galvanized steel support. 
15. Copper Pipe Support: Copper-plated, carbon steel ring. 

2.2 ACCESSORIES 

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded. 

2.3 INSERTS 

A. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded connection 
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit 
threaded hanger rods. 

2.4 FLASHING 

A. Metal Flashing:  26  gage galvanized steel. 

B. Metal Counterflashing:  22 gage galvanized steel. 

C. Lead Flashing: 
1. Waterproofing:  5 lb./sq. ft (24.5 kg/sq m) sheet lead 
2. Soundproofing:  1 lb./sq. ft (5 kg/sq m) sheet lead. 

D. Flexible Flashing:  47 mil thick sheet butyl; compatible with roofing. 

E. Caps:  Steel, 22 gage (0.8 mm) minimum; 16 gage (1.5 mm) at fire resistant elements. 

2.5 EQUIPMENT CURBS 

A. Fabrication:  Welded 18 gage (1.2 mm) galvanized steel shell and base, mitered 3 inch cant, 
variable step to match roof insulation, 1-1/2 inch thick insulation, factory installed wood nailer. 

2.6 SLEEVES 

A. Sleeves for Pipes Through Non-fire Rated Floors:  18 gage (1.2 mm) thick galvanized steel. 

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors:  
Steel pipe or 18  gage thick galvanized steel. 
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C. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing: 
Prefabricated fire rated sleeves including seals, UL listed Sleeves for Round Ductwork: 
Galvanized steel. 

D. Sleeves for Rectangular Ductwork: Galvanized steel or wood. 

E. Fire-Stopping Insulation: Glass fiber type, non-combustible. 

PART 3 EXECUTION 

3.1 INSTALLATION 

3.2 INSERTS 

A. Install inserts for placement in concrete forms. 

B. Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 
concrete beams. 

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches (100 
mm). 

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with 
recessed square steel plate and nut recessed into and grouted flush with slab. 

3.3 PIPE HANGERS AND SUPPORTS 

A. Support horizontal piping as scheduled. 

B. Install hangers with minimum 1/2-inch (13 mm) space between finished covering and adjacent 
work. 

C. Place hangers within 12 inches (300 mm) of each horizontal elbow. 

D. Use hangers with 1-1/2 inch (38 mm) minimum vertical adjustment. 

E. Support horizontal cast iron pipe adjacent to each hub, with 5 feet (1.5 m) maximum spacing 
between hangers. 

F. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub. 

G. Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze 
hangers. 

H. Support riser piping independently of connected horizontal piping. 

I. Provide copper plated hangers and supports for copper piping. 

J. Design hangers for pipe movement without disengagement of supported pipe. 
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3.4 EQUIPMENT BASES AND SUPPORTS 

A. Provide reinforced concrete housekeeping pads, minimum 4 thick and extending 6 inches (150 
mm) beyond supported equipment.  Refer to Architectural Concrete Specifications. 

B. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment. 

C. Construct supports of Steel pipe and fittings.  Brace and fasten with flanges bolted to structure. 

D. Provide rigid anchors for pipes after vibration isolation components are installed. 

3.5 FLASHING 

A. Provide flexible flashing and metal Counterflashing where piping and ductwork penetrate weather 
or waterproofed walls, floors, and roofs. 

B. Flash vent and soil pipes projecting 3 inches (75 mm) minimum above finished roof surface with 
lead worked 1 inch (25 mm) minimum into hub, 8 inches (200 mm) minimum clear on sides with 
24 x 24 inches (600 x 600 mm) sheet size.  For pipes through outside walls, turn flanges back into 
wall and caulk, metal counter-flash, and seal. 

C. Flash floor drains in floors with topping over finished areas with lead, 10 inches (250 mm) clear 
on sides with minimum 36 x 36 inch (910 x 910 mm) sheet size.  Fasten flashing to drain clamp 
device. 

D. Seal floor drains watertight to adjacent materials. 

E. Provide acoustical sound control around ducts and pipes penetrating equipment rooms. Fill 
openings with fiberglass blanket and caulk each side of opening with non-hardening caulking 
compound.  

F. Provide curbs for mechanical roof installations 14 inches minimum high above roofing surface.  
Flash and counter-flash with sheet metal; seal watertight.  Attach counterflashing mechanical 
equipment and lap base flashing on roof curbs.  Flatten and solder joints. 

G. Adjust storm collars tight to pipe with bolts; caulk around top edge.  Use storm collars above roof 
jacks.  Screw vertical flange section to face of curb. 

3.6 SLEEVES 

A. Set sleeves in position in forms.  Provide reinforcing around sleeves. 

B. Size sleeves large enough to allow for movement due to expansion and contraction.  Provide for 
continuous insulation wrapping. 

C. Extend sleeves through floors 1 inch above finished floor level.  Caulk sleeves. 

D. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct 
and adjacent work with fire stopping insulation and caulk.  Provide close fitting metal collar or 
escutcheon covers at both sides of penetration. 

E. Install chrome plated steel escutcheons at finished surfaces. 

3.7 SCHEDULES 
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   PIPE SIZE  MAX. HANGER SPACING DIAMETER

 
Inches   Feet    Inches 
½ to 1   6    3/8 

   (12 to 32) 
   1-1/4 to 2  7    3/8 
   2-1/2 to 3  10    ½

 
4   14    5/8 

 
5   16    5/8 

 
6   17    ¾ 
 
PIPE SIZE  MAX. HANGER SPACING DIAMETER
 
 
8   19    7/8 

 
8 and over  20    1 

 
PVC (All Sizes)  6    3/8 

  
  

END OF SECTION 
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SECTION 15070 - MECHANICAL SOUND, VIBRATION, AND SEISMIC CONTROL  

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes vibration isolation.  Seismic anchorage for all isolated and non-isolated 
equipment, duct work and piping systems furnished and installed under Division 15. 

B. Related Sections: 
1. Section 15060 – Hangers and Supports  
2. Section 15120 – Piping Specialties: Product requirements for Supports, anchors and 

piping expansion compensation for placement by this section. 
3. Section 15810 – Ducts  
4. Section 15820 – Duct Accessories: Product requirements for both solid and flexible duct 

connectors for duct silencers specified for placement by this section. 

1.2 PERFORMANCE REQUIREMENTS 

A. Provide seismic anchorage and bracing for all equipment, ductwork and piping in accordance with 
seismic zone of the 2006 International Building Code and 2006 International Mechanical Code. 
1. Supports, anchorage and bracing of all equipment, piping and ductwork, shall be 

designed by a professional engineer working for the restraint manufacturer and qualified 
with experiences in the seismic bracing of mechanical systems.  The seismic engineer 
shall establish anchorage requirement specific to the equipment submitted, reviewed and 
accepted by the Architect/Engineer for the project. 

 
2. Furnished equipment shall meet the requirements of the seismic codes with bases and 

supports designed to accommodate seismic support.  
 

3. Prior to starting mechanical work, contractor is to submit to mechanical engineer seismic 
details and drawings by a licensed seismic engineer for all equipment requiring seismic 
restraint.  These drawings are to be stamped and signed, and will then be reviewed with 
engineer and city. 

 
4. Upon completion of the project, the licensing seismic engineer shall perform a walk 

through of the project site and submit a written observation report to the mechanical 
engineer and to the city.  Contractor shall notify engineer and the city when seismic 
engineer is to perform site visit. 

B. Provide vibration isolation on motor driven equipment over 0.5 hp (0.35 kW), plus connected 
piping and ductwork. 

C. Provide minimum static deflection of isolators for equipment as follows: 
1. Slab on Grade, Under 20 hp (15 kW) 

a. Under 400 rpm:  Rubber Floor Isolator or Hanger 
b. 400 – 600 rpm: 1 inch (25 mm) 
c. 600 - 800 rpm:  0.5 inch (12 mm) 
d. 800 - 900 rpm:  0.2 inch (5 mm) 
e. 1100 - 1500 rpm:  0.14 inch (4 mm) 
f. Over 1500 rpm:  0.1 inch (3 mm) 

2. Slab on Grade, Over 20 hp (15 kW) 
a. Under 400 rpm:  Rubber Floor Isolators or Hangers 
b. 400 - 600 rpm:  2 inch (50 mm) 
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c. 600 - 800 rpm:  1 inch (25 mm) 
d. 800 - 900 rpm:  0.5 inch (12 mm) 
e. 1100 - 1500 rpm:  0.2 inch (5 mm) 
f. Over 1500 rpm:  0.15 inch (4 mm) 

3. Upper Floors, Normal 
a. Under 400 rpm:  Rubber Floor Isolators or Hangers 
b. 400 - 600 rpm:  3.5 inch (90 mm) 
c. 600 - 800 rpm:  2 inch (50 mm) 
d. 800 - 900 rpm:  1 inch (25 mm) 
e. 1100 - 1500 rpm:  0.5 inch (12 mm) 
f. Over 1500 rpm:  0.2 inch (5 mm) 

D. Maintain sound level of spaces at levels not to exceed those listed below by utilizing acoustical 
devices. 

E. Maintain rooms at following maximum sound levels, in Noise Criteria (NC) as defined by 
ASHRAE Handbook.     

1.3 SUBMITTALS 

A. Submit shop drawings calculations and product data in accordance with the general provisions of 
the specifications. 

B. Shop Drawings: Indicate inertia bases and locate vibration isolators, with static and dynamic load 
on each. Indicate assembly, materials, thickness, dimensional data, pressure losses, acoustical 
performance, layout, and connection details for sound attenuation products fabricated for this 
project. 

C. Product Data: Submit schedule of vibration isolator type with location and load on each. Submit 
catalog information indicating, materials and dimensional data. 

D. Design Data: Submit calculations for seismic and vibration requirements for all equipment to be 
restrained and isolated.  Drawings and calculations submitted for seismic bracing and anchors 
shall bear the engineer’s signed professional seal. 

E. Prior to starting mechanical work, contractor is to submit to mechanical engineer seismic details 
and drawings by a licensed seismic engineer for all equipment requiring seismic restraint.  These 
drawings are to be stamped and signed, and will then be reviewed with engineer and city. 

F. Upon completion of the project, mechanical contractor is to have the licensing seismic engineer 
perform a walk through of the project site and submit a written observation report to the 
mechanical engineer and to the city.  Contractor shall notify engineer and the city when seismic 
engineer is to perform site visit. 

G. Manufacturer's Installation Instructions: Submit special procedures and setting dimensions. 
Indicate installation requirements maintaining integrity of sound isolation. 

H. Manufacturer's Certificate: Certify isolators meet or exceed specified requirements. 

I. Manufacturer's Field Reports: Indicate sound isolation and seismic restraint installation is 
complete and in accordance with instructions. 
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1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with International Building Code (IBC), Smacna Seismic Restraint 
Manual, AMCA 300 ANSI S1.13 ARI 575 ASA 16 ANSI S1.36 standards and recommendations 
of ASHRAE 68. 

B. Maintain one copy of each document on site. 

1.5 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing products specified in this section with 
minimum five years documented experience. 

B. Installer:  Company specializing in performing Work of this section with minimum five years 
documented experience approved by manufacturer. 

C. Design application of seismic restraint systems under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in State of Utah. 

1.6 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Open Spring Isolators: 
1. Spring Isolators: 

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings and 
neoprene coated springs. 

b. Code:  Color code springs for load carrying capacity. 
2. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with 

working deflection between 0.3 and 0.6 of maximum deflection. 
3. Spring Mounts: Furnish with leveling devices, minimum 0.25 inch (6 mm) thick 

neoprene sound pads, and zinc chromate plated hardware. 
4. Sound Pads: Size for minimum deflection of 0.05 inch (1.2 mm); meet requirements for 

neoprene pad isolators. 

B. Restrained Spring Isolators: 
1. Spring Isolators: 

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings and 
neoprene coated springs. 

b. Code:  Color code springs for load carrying capacity. 
2. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with 

working deflection between 0.3 and 0.6 of maximum deflection. 
3. Spring Mounts: Furnish with leveling devices, minimum 0.25 inch (6 mm) thick 

neoprene sound pads, and zinc chromate plated hardware. 
4. Sound Pads: Size for minimum deflection of 0.05 inch (1.2 mm); meet requirements for 

neoprene pad isolators. 
5. Restraint: Furnish mounting frame and limit stops. 

C. Closed Spring Isolators: 
1. Spring Isolators: 

MECHANICAL SOUND, VIBRATION, AND SEISMIC CONTROL 15070 - 3 



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 
 

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings and 
neoprene coated springs. 

b. Code:  Color code springs for load carrying capacity. 
2. Type:  Closed spring mount with top and bottom housing separated with neoprene rubber 

stabilizers. 
3. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with 

working deflection between 0.3 and 0.6 of maximum deflection. 
4. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad 

isolators, and neoprene side stabilizers with minimum 0.25 inch (7 mm) clearance. 

D. Restrained Closed Spring Isolators: 
1. Spring Isolators: 

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings and 
neoprene coated springs. 

b. Code:  Color code springs for load carrying capacity. 
2. Type:  Closed spring mount with top and bottom housing separated with neoprene rubber 

stabilizers. 
3. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with 

working deflection between 0.3 and 0.6 of maximum deflection. 
4. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad 

isolators, and neoprene side stabilizers with minimum 0.25 inch (7 mm) clearance and 
limit stops. 

E. Spring Hanger: 
1. Spring Isolators: 

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings and 
neoprene coated springs. 

b. Code:  Color code springs for load carrying capacity. 
2. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with 

working deflection between 0.3 and 0.6 of maximum deflection. 
3. Housings:  Incorporate rubber hanger with threaded insert. 
4. Misalignment:  Capable of 20 degree hanger rod misalignment. 

F. Neoprene Pad Isolators: 
1. Rubber or neoprene-waffle pads. 

a. 30 durometer. 
b. Minimum 1/2 inch (13 mm) thick. 
c. Maximum loading 40 psi (275 kPa). 
d. Height of ribs: not to exceed 0.7 times width. 

2. Configuration: 1/2 inch (13 mm) thick waffle pads bonded each side of 1/4 inch (6 mm) 
thick steel plate. 

G. Rubber Mount or Hanger: Molded rubber designed for 0.5 inches (13 mm) deflection with 
threaded insert. 

H. Glass Fiber Pads: Neoprene jacketed pre-compressed molded glass fiber. 

I. Seismic Snubbers: 
1. Type:  Non-directional and double acting unit consisting of interlocking steel members 

restrained by neoprene elements. 
2. Neoprene Elements: Replaceable, minimum of 0.75 inch (18 mm) thick. 
3. Capacity:  4 times load assigned to mount groupings at 0.4 inch (10 mm) deflection. 
4. Attachment Points and Fasteners: Capable of withstanding 3 times rated load capacity of 

seismic snubber. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

3.2 INSTALLATION 

A. Install isolation for motor driven equipment. 
1. Bases: 
2. Set steel bases for 1 inch (25 mm) clearance between housekeeping pad and base. 
3. Set concrete inertia bases for 2 inch (50 mm) clearance between housekeeping pad and 

base. 
4. Adjust equipment level. 

B. Install spring hangers without binding. 

C. On closed spring isolators, adjust so side stabilizers are clear under normal operating conditions. 

D. Prior to making piping connections to equipment with operating weights substantially different 
from installed weights, block up equipment with temporary shims to final height.  When full load 
is applied, adjust isolators to load to allow shim removal. 

E. Provide resiliently mounted equipment, piping, and ductwork with seismic snubbers.  Provide 
each inertia base with minimum of four seismic snubbers located close to isolators.  Snub 
equipment designated for post disaster use to 0.05 inch (1.5 mm) maximum clearance.  Provide 
other snubbers with clearance between 0.15 inch (4 mm) and 0.25 inch (7 mm). 

F. Support piping connections to isolated equipment resiliently as follows: 
1. Up to 4 inch (100 mm) Diameter: First three points of support. 
2. 5 to 8 inch (125 to 200 mm) Diameter: First four points of support. 
3. 10 inch (250 mm) Diameter and Over: First six points of support. 
4. Select three hangers closest to vibration source for minimum 1.0 inch (25 mm) static 

deflection or static deflection of isolated equipment.  Select remaining isolators for 
minimum 1.0 inch (25 mm) static deflection or 1/2 static deflection of isolated 
equipment. 

G. Connect wiring to isolated equipment with flexible hanging loop. 

3.3 FIELD QUALITY CONTROL 

A. Quality Requirements:  Testing, adjusting, and balancing. 

B. Inspect isolated equipment after installation and submit report.  Include static deflections. 

C. After start-up, final corrections and balancing of systems take octave band sound measurements 
over full audio frequency range in areas adjacent to mechanical equipment rooms, duct and pipe 
shafts, and other critical locations. Provide one-third octave band measurements of artificial sound 
sources in areas indicated as having critical requirements. Submit complete report of test results 
including sound curves. 

 
 

PIPE ISOLATION SCHEDULE 
 
  Pipe Size   Isolated Distance from Equipment 
  Inch (mm)
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  1 (25)    120 diameters (3.0 m)
  2 (50)    90 diameters (4.5 m)
  3 (80)    80 diameters (6.0 m)
  4 (100)    75 diameters (7.5 m)
  6 (150)    60 diameters (9.0 m)
  8 (200)    60 diameters (12.0 m)
  10 (250)    54 diameters (13.5 m)
  12 (300)    50 diameters (15.0 m)
  16 (400)    45 diameters (18.0 m)
  24 (600)    38 diameters (23.0 m)
  Over 24 (600)   

 
EQUIPMENT ISOLATION SCHEDULE 

 
        BASE TYPE ISOLATOR TYPE 
  ISOLATED EQUIPMENT   THICKNESS DEFLECTION 
   
  HVAC Pumps     B/C  2/3 
 
  Chillers      A  2 
 
  Fans (over 10 H.P.)    C  4 
 
 
BASE TYPES:  
  A = No base, isolators attached directly to equipment 
  B = Structural steel rails or base 
  C = Concrete inertia base 
  D = Curb-mounted base 
 
ISOLATOR TYPES: 
  1 = Rubber or glass fiber pad 
  2 = Rubber floor isolator or hanger 
  3 = Spring floor isolator or hanger 
  4 = Restrained spring isolator 
  5 = Thrust restraint 
  6 = Spring and rubber in series hanger 
 
 
  NOTES: 

1. Contractor shall provide vibration isolation and calculations stamped by a licensed 
professional engineer. 

2. To avoid isolator resonance problems, select isolator deflection so that natural frequency 
is 40% or less than lowest operating speed of equipment (see ASHRAE HVAC 
applications handbook, 1991 edition). 

 
 
   

END OF SECTION 
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SECTION 15075 - MECHANICAL IDENTIFICATION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes nameplates, tags, stencils and pipe markers. 

1.2 REFERENCES 

A. ASME A13.1 (American Society of Mechanical Engineers) - Scheme for the Identification of 
Piping Systems. 

B. NFPA 99 (National Fire Protection Association) - Standard for Health Care Facilities. 

1.3 SUBMITTALS 

A. Submit product data and shop drawings in accordance with the General Conditions of the 
Contract. 

B. Product Data: Submit manufacturers catalog literature for each product required. 

PART 2 PRODUCTS 

2.1 NAMEPLATES 

A. Product Description: Laminated three-layer plastic with engraved letters in contrasting background 
color. 

2.2 TAGS 
1.  Brass with stamped letters; tag size minimum 1-1/2 inches diameter with finished edges.  

Provide with brass chains for installation. 

B. Information Tags: 
1. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-1/4 x 

5-5/8 inches (83 x 143 mm) with grommet and self-locking nylon ties. 

C. Tag Chart: Typewritten letter size list of applied tags and location plastic laminated. 

2.3 STENCILS 

A. Stencils:  With clean cut symbols and letters of following size: 
1. Up to 1 1/4 inches Outside Diameter of Insulation or Pipe: 1/2 inch high letters. 
2. 1-1/2 to 2 inches outside diameter of insulation of pipe:  ¾ inch high letters. 
3. 2-1/2 to 6 inches Outside Diameter of Insulation or Pipe: 1 1/4-inch high letters. 
4. Outside Diameter of Insulation or Pipe:  2 1/2 inches high letters. 
5. Over 10 inches outside diameter of pipe or insulation:  3-1/2 inch high letters. 
6. Ductwork and Equipment:  2-1/2 inches high letters. 

B. Stencil Paint: As specified in Architectural Painting Specifications, semi-gloss enamel, colors and 
lettering size conforming to ASME A13.1. 
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2.4 PIPE MARKERS 

A. Color and Lettering: Conform to ASME A13.1. 

B. Plastic Pipe Markers: 
1. Manufacturer: 

a. Set mark type snap-around markers. 
2. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe 

covering.  Larger sizes may have maximum sheet size with spring fastener. 

C. Plastic Tape Pipe Markers: 
1. Manufacturer: 

a. Brady Type 350. 
2. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings, 

with legend, size and color coding. 

2.5 CEILING TACKS 

A. Description:  Steel with 3/4 inch (19 mm) diameter color-coded head. 

B. Color code as follows: 
1. HVAC equipment: Yellow. 
2. Fire dampers/smoke dampers: Red. 
3. Plumbing valves: Green. 
4. Heating/cooling valves: Blue. 

2.6 LABELS 

A. Description:  Laminated Mylar, size 1.9 x 0.75 inches, adhesive backed with printed identification. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

B. Prepare surfaces in accordance with Architectural Painting Specifications for stencil painting.  

3.2 INSTALLATION  

A. Apply stencil painting in accordance with Architectural Painting Specifications. 

B. Install identifying devices after completion of coverings and painting. 

C. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. 

D. Install labels with sufficient adhesive for permanent adhesion and seal with clear lacquer.  For 
unfinished canvas covering, apply paint primer before applying labels. 

E. Install tags using corrosion resistant chain.  Number tags consecutively by location. 

F. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices 
with plastic nameplates.  Identify in-line pumps and other small devices with tags. 
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G. Identify control panels and major control components outside panels with plastic nameplates. 

H. Identify valves in main and branch piping with tags. 

I. Identify air terminal units and radiator valves with numbered tags. 

J. Tag automatic controls, instruments, and relays.  Key to control schematic. 

K. All condensing units are to be labeled to match the apartment number & building number.  These 
labels are to also match the label placed on the furnace / evaporator unit. 

L. Identify piping, concealed or exposed, with plastic pipe markers, plastic tape pipe markers or 
stenciled painting.  Use tags on piping 3/4 inch (20 mm) diameter and smaller.  Identify service, 
flow direction, and pressure.  Install in clear view and align with axis of piping.  Locate 
identification not to exceed 20 feet (6 m) on straight runs including risers and drops, adjacent to 
each valve and tee, at each side of penetration of structure or enclosure, and at each obstruction. 

M. Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings.  Locate in 
corner of panel closest to equipment. 

END OF SECTION 
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SECTION 15080 - MECHANICAL INSULATION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes ductwork insulation, duct liner, insulation jackets, covering, and thermal 
insulation for piping systems including vapor retarders, jackets and accessories. 

B. Related Sections: 
1. Section 15060 – Hangers and Supports: Execution requirements for inserts for placement 

by this section. 
2. Section 15075 – Mechanical Identification: Product requirements for mechanical 

identification for placement by this section.  

1.2 REFERENCES 

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded Hot Plate Apparatus. 

B. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement. 

C. ASTM C449/C449M - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal 
Insulating and Finishing Cement. 

D. ASTM C518 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Heat Flow Meter Apparatus. 

E. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation. 

F. ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal 
Insulation in Sheet and Tubular Form. 

G. ASTM C547 - Standard Specification for Mineral Fiber Preformed Pipe Insulation. 

H. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation. 

I. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications. 

J. ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyurethane 
Thermal Insulation. 

K. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe 
Insulation (Metal-Mesh Covered) (Industrial Type). 

L. ASTM C610 - Standard Specification for Expanded Perlite Block and Pipe Thermal Insulation. 

M. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation. 

N. ASTM C1071 - Standard Specification for Thermal and Acoustical Insulation (Glass Fiber, Duct 
Lining Material). 
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O. ASTM C1126- Standard Specification for Preformed Closed Cell Phenolic Foam Pipe and Board 
Insulation. 

P. ASTM C1136 – Standard Specification for Flexible, Low Permeance Vapor Retarders for Thermal 
Insulation. 

Q. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 

R. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials. 

S. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials. 

T. ASTM E162 - Standard Test Method for Surface Flammability of Materials Using a Radiant Heat 
Energy Source. 

U. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to 
Fungi. 

V. NAIMA (North American Insulation Manufacturers Association) - National Insulation Standards. 

W. SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association) - HVAC Duct 
Construction Standards - Metal and Flexible. 

1.3 SUBMITTALS 

A. Product Data: Submit product description, thermal characteristics and list of materials and 
thickness for each service, and location, as per the general conditions of the contract. 

B. Manufacturer's Installation Instructions: Submit manufacturers published literature indicating 
proper installation procedures. 

1.4 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing products specified in this section with 
minimum three years experience.  

B. Applicator:  Company specializing in performing Work of this section with minimum three years 
experience. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labeled with manufacturer's identification, 
including product density and thickness. 

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original wrapping.  

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Install insulation only when ambient temperature and humidity conditions are within range 
recommended by manufacturer. 

B. Maintain temperature during and after installation for minimum period of 24 hours. 
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1.7 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

Certain-Teed 

Owens-Corning 

Johns-Manville 

Armstrong 

Knauf 

Dow Chemical 

2.2 GLASS MINERAL FIBER, FLEXIBLE BLANKET DUCT WRAP 

A. Insulation:  Glass Fiber Blanket Thermal Insulation for Commercial and Industrial Applications. 1 
½” thick .075 pounds per cubic foot with a thermal conductivity of .24 at 75 degrees F. 

B. Vapor Retarder Jacket: ASTM 1136, Type II Flexible and Low Permeance Vapor Retarders for 
Thermal Insulation.  Perm rating shall not exceed .24 when tested in accordance with ASTM E96, 
Procedure A.  

C. Manufacturers: 
1. Manufacturers: 

Certain-Teed 

Owens-Corning 

Johns-Manville 

Armstrong 

Knauf 
Dow Chemical 
 

2. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 
sensitive rubber based adhesive. 

D. Indoor Vapor Retarder Finish: 
1. Manufacturers: 
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Certain-Teed 

Owens-Corning 

Johns-Manville 

Armstrong 

Knauf 
 
Dow Chemical 

 

2.3 CELLULAR GLASS PIPE INSULATION 

A. Insulation:  ASTM C552, Type II – pipe and tubing insulation, Class 2 - Jacketed. 
1. ‘K’ ('ksi') factor: ASTM C177 or ASTM C518, 0.25at 75 degrees F. 

B. Vapor retarder jacket: Perm rating shall not exceed 0.25 when tested in accordance with ASTM 
E96, Procedure A.   

2.4 PROTECTIVE INSULATION JACKET (PIPE INSULATION EXPOSED TO WEATHER) 

A. Aluminum Jacket: ASTM B209. 
1. Thickness:  0.016 inch thick sheet. 
2. Finish:  Smooth. 
3. Joining:  Longitudinal slip joints and 2 inch (50 mm) laps. 
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner. 
5. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum. 

2.5 GLASS FIBER DUCT LINER, FLEXIBLE Insulation for Interior of sheet metal ducts. 

A. Insulation:  ASTM C1071 Thermal and Acoustical Insulation Glass Fiber, Duct Lining Material, 
Type I 

B. Adhesive: 
1. Waterproof, ASTM E162 fire-retardant type. 

C. Liner Fasteners: Galvanized steel, welded with integral head. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify piping, equipment and ductwork has been tested before applying insulation materials. 

B. Verify surfaces are clean and dry, with foreign material removed. 

3.2 INSTALLATION 

A. Install in accordance with NAIMA National Insulation Standards. 

B. Exposed Piping: Locate insulation and cover seams in least visible locations. 
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C. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment. 

D. Glass fiber insulated pipes conveying fluids above ambient temperature: 
1. Furnish factory-applied or field-applied standard jackets. Secure with outward clinch 

expanding staples or pressure sensitive adhesive system on standard factory-applied 
jacket and butt strips or both. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers. 

E. Inserts and Shields: 
1. Application:  Piping or Equipment 1-1/2 inches diameter or larger. 
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts. 
3. Insert location: Between support shield and piping and under finish jacket. 
4. Insert configuration: Minimum 6 inches (150 mm) long, of thickness and contour 

matching adjoining insulation; may be factory fabricated. 
5. Insert material: Compression resistant insulating material suitable for planned 

temperature range and service. 

F. Continue insulation through penetrations of building assemblies or portions of assemblies having 
fire resistance rating of one hour or less. Provide intumescent firestopping when continuing 
insulation through assembly. Finish at supports, protrusions, and interruptions.  Refer to Section 
07840 for penetrations of assemblies with fire resistance rating greater than one hour. 

G. Exterior Applications: Provide vapor retarder jacket. Insulate fittings, joints, and valves with 
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced 
vapor retarder cement.  Cover with stainless steel jacket with seams located at 3 or 9 o’clock 
position on side of horizontal piping with overlap facing down to shed water or on bottom side of 
horizontal equipment. 

H. Apply insulation close to equipment by grooving, scoring, and beveling insulation.  Fasten 
insulation to equipment with studs, pins, clips, adhesive, wires, or bands. 

I. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface.  On 
cold equipment, use vapor retarder cement. 

J. Glass fiber insulated equipment containing fluids above ambient temperature: Provide standard 
jackets, with or without vapor retarder, factory-applied or field-applied.  Finish with glass cloth 
and adhesive. 

K. Finish insulation at supports, protrusions, and interruptions. 

L. Nameplates and ASME Stamps: Bevel and seal insulation around; do not insulate over. 

M. Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation for easy 
removal and replacement without damage. 

N. Insulated ductwork conveying air below ambient temperature: 
1. Provide insulation with vapor retarder jackets. 
2. Finish with tape and vapor retarder jacket. 
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations. 
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible 

connections, and expansion joints. 

O. Duct Liner Application: 
1. Adhere insulation with adhesive for 100 percent coverage. 
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2. Secure insulation with mechanical liner fasteners. SMACNA Standards for spacing. 
3. Seal and smooth joints.  Seal and coat transverse joints. 
4. Seal liner surface penetrations with adhesive. 
5. Duct dimensions indicated are net inside dimensions required for airflow.  Increase duct 

size to allow for insulation thickness. 

3.3 SCHEDULES 

A. Plumbing Systems: 
1. Domestic & Industrial Hot Water Supply and Recirculation Systems: 

a. Insulate entire system with fiberglass pipe covering with all service jacket and 
self seal lap.  Insulation thickness as follows:  1” thick for all pipe sizes.  

2. Domestic & Industrial Cold Water:  
a. Horizontal mains and elbows to vertical risers / drops: ½” thick fiberglass pipe 

covering with all service jacket and self-seal lap. 
 

3. Primary Roof Drains: 
a. Horizontal mains and vertical to and including drain bowls with ½ inch thick 

fiberglass pipe covering with all service jacket and self-seal lap.   
b. Bowls of secondary roof drains shall be insulated with ½ “ thick foil scrim face. 

4. Fittings: 
a. Pre-molded PVC fitting covers with fiberglass insert.  In return air plenums use 

insulating cement finished with 6-ounce canvas and heavy coat of vapor barrier 
mastic coating. 

B. Air Distribution System: 
1. Wrapped Supply ductwork (not indicated to be lined) 

a. All ductwork to receive 1 ½” thick .75 pound fiberglass duct wrap with foil 
scrim facing.  Seal all joints.  Apply with adhesive or wire at 18” O.C.   

b. All ductwork off of Make-up air units is to be 100% wrapped. 
c. All grease ductwork is to be 100% wrapped with a 3M fire barrier duct wrap, or 

equal, to provide code required fire rated for grease ducts. 
2. Lined supply ductwork. 

a. Insulate with 1” duct liner, 1.5” pounds / cubic foot, with continuous sheet metal 
edge protector at entering and leaving edges.   

b. Coat transverse joints prior to installation. 
c. Line all ductwork, both supply and return air, off of all roof top units.  All 

exhaust ductwork is to be insulated 15’ from the fan for noise abatement except 
where fans are located in service bays. 

d. Pipe insulation exposed to weather.   
3. All ductwork located in service bays is not to receive any insulation period except where 

noted on the plans.  All exposed ductwork is to be primed and painted with an exterior 
grade paint (color by arch) 

C. Provide aluminum jacket and fitting covers on all piping exposed to weather. 

D. All refrigeration piping shall receive Armaflex insulation on the suction line from the evaporator 
all the way to the condensing unit.  The insulation is to be adhesively joined with armaflex glue – 
no electrical tape, duct tape, or aluminum tape is allowed and will be removed if seen on site.  
Contractor is to ensure there is no exposed suction piping and needs to repair all tears and cuts in 
the insulation.  

END OF SECTION 
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SECTION 15110 - VALVES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes valves for building services piping.   

1.2 REFERENCES 

A. AGA Z21.22 (American Gas Association) - Relief Valves and Automatic Gas Shutoff Devices for 
Hot Water Supply Systems. 

B. ASME B16.3 (American Society of Mechanical Engineers) - Malleable Iron Threaded Fittings. 

C. AWS (American Welding Society) - Welding and Brazing Qualifications. 

D. MSS SP-67 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Butterfly 
Valves. 

E. MSS SP-71 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Cast Iron 
Swing Check Valves, Flanged and Threaded Ends. 

F. MSS SP-78 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Cast Iron 
Plug Valves, Flanged and Threaded Ends. 

G. MSS SP-80 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Bronze 
Gate, Globe, Angle and Check Valves. 

H. MSS SP-85 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Cast Iron 
Globe & Angle Valves, Flanged and Threaded Ends. 

I. MSS SP-110 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Ball 
Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends. 

1.3 SUBMITTALS 

A. Submit product data in accordance with the General Conditions of the Contract. 

B. Product Data: Submit Manufacturers catalog information with valve data and ratings for each 
service. 

C. Welders Certificate: Include welders certification of compliance with ASME SEC IX., AWS D1.1.  

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  Submit installation instructions, spare parts lists, exploded 
assembly views. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

B. Provide temporary protective coating on cast iron and steel valves. 
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PART 2  PRODUCTS 

2.1 PLUMBING VALVES 

2.2 GATE VALVES 

A. Acceptable manufacturers:   
1. Bronze and Iron Body Valves:  Jenkins, Powell, Stockham, Lunkenheimer, Milwaukee, 

Red-White, Walworth, Crane, Grinnell, Nibco. 
2. Ball Valves:  James Bury, Worcester, Jenkins, Milwaukee, Apollo, Powell, Nibco. 
3. Butterfly Valves:  Centerline, DeZurik, Fisher, Victaulic, Keystone, Grinnell, Flowseal. 
4. Gas Cock:  Peter, Healy or Crane. 
5. Lubricated Plug Valves:  Homestead, Nordstrom, Powell, Wallworth. 

B. Up To and Including 3 inches (80 mm):  MSS SP-80, Class 125, bronze body, bronze trim, rising 
stem, hand-wheel, inside screw, solid wedge disc, solder or threaded ends. 

C. 2 inches (50 mm) and Larger: MSS SP-70, Class 125, iron body, bronze trim, outside screw and 
yoke, hand-wheel, solid wedge disc, flanged ends.  Furnish chain-wheel operators for valves 6 
inches (150 mm) and larger mounted over 8 feet (2400 mm) above floor. 

2.3 GLOBE VALVES 

A. Up To and Including 3 inches (80 mm): MSS SP-80, Class 125, bronze body, bronze trim, hand-
wheel, bronze disc, solder or threaded ends. 

B. 2 inches (50 mm) and Larger:  MSS SP-85, Class 125, iron body, bronze trim, hand-wheel, outside 
screw and yoke, renewable bronze plug-type disc, renewable seat, flanged ends.  Furnish chain-
wheel operators for valves 6 inches (150 mm) and larger mounted over 8 feet (2400 mm) above 
floor. 

2.4 BALL VALVES 
 

A. Construction, 4 inches (100 mm) and Smaller: MSS SP-110, Class 150, 400 psi CWP, bronze, two 
piece body, chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out 
proof stem, lever handle, solder or threaded ends. 

2.5 PLUG VALVES 

A. Construction 2-1/2 inches (65 mm) and Larger:  MSS SP-78, 175 psi CWP, cast iron body and 
plug, pressure lubricated, teflon or Buna N packing, flanged or grooved ends.  Furnish lever 
operator with setscrew. 

2.6 BUTTERFLY VALVES 

A. Construction 1-1/2 inches (40 mm) and Larger: MSS SP-67, 200 psi (1380 kPa) CWP, cast or 
ductile iron body. Nickel-plated ductile iron disc, resilient replaceable EPDM seat, wafer ends, 
extended neck, infinite position lever handle with memory stop.  Furnish gear operators for valves 
8 inches (150 mm) and larger, and chain-wheel operators for valves mounted over 8 feet (2400 
mm) above floor. 

2.7 SWING CHECK VALVES 

A. Up To and Including 3 inches (80 mm): 
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1. MSS SP-80, Class 125, bronze body and cap, bronze swing disc with rubber seat, solder 
or threaded ends. 

B. 2 inches (50 mm) and Larger:   
1. MSS SP-71, Class 12, iron body, bronze swing disc, renewable disc seal and seat, flanged 

or grooved ends.  

2.8 SPRING LOADED CHECK VALVES 

A. Construction: Class 125, iron body, bronze trim, stainless steel springs, bronze disc, Buna N seals, 
wafer style ends. 

2.9 WATER PRESSURE REDUCING VALVES 

A. Up to 2 inches (50 mm): 
 

1. Construction:  MSS SP-80, bronze body, stainless steel and thermoplastic internal parts, 
fabric reinforced diaphragm, strainer, threaded ends. 

B. Over 2 inches (50 mm): 
1. Construction:  MSS SP-85, cast iron body, bronze fitted, elastomeric diaphragm and seat 

disc, flanged. 

2.10 RELIEF VALVES 
 
1. Construction:  AGA Z21.22 certified, bronze body, teflon seat, steel stem and springs, 

automatic, direct pressure actuated. 
2. Construction:  AGA Z21.22 certified, bronze body, Teflon seat, stainless steel stem and 

springs, automatic, direct pressure actuated, temperature relief maximum 210 degrees F 
(98.9 degrees C), capacity ASME SEC IV certified and labeled. 

2.11 GATE VALVES 

A. Acceptable manufacturers:   
1. Bronze and Iron Body Valves:  Jenkins, Powell, Stockham, Lunkenheimer, Milwaukee, 

Red-White, Walworth, Crane, Grinnell, Nibco. 
2. Ball Valves:  James Bury, Worcester, Jenkins, Milwaukee, Apollo, Powell, Nibco. 
3. Butterfly Valves:  Centerline, DeZurik, Fisher, Victaulic, Keystone, Grinnell, Flowseal. 
4. Gas Cock:  Peter, Healy or Crane. 
5. Lubricated Plug Valves:  Homestead, Nordstrom, Powell, Wallworth. 

 
6. Construction:  Bronze body, bronze trim, union bonnet,  rising stem, hand-wheel, inside 

screw, solid wedge disc, solder or threaded ends. 

B. Over 2 inches (50 mm): 
1. Construction:  Iron body, bronze trim, bolted bonnet, rising stem, hand-wheel, outside 

screw and yoke, solid wedge disc with bronze seat rings, flanged or grooved ends. 

2.12 GLOBE OR ANGLE VALVES 
 

1. Construction:  Bronze body, bronze trim,  union bonnet, rising stem and hand-wheel, 
inside screw with renewable composition disc and bronze seat, solder or threaded ends. 

B. Over 2 inches (50 mm): 
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1. Construction:  Iron body, bronze trim, bolted bonnet, rising stem, hand-wheel, outside 
screw and yoke, rotating plug-type disc with renewable seat ring and disc, flanged ends. 

2.13 BALL VALVES 
 

1. Construction:  Bronze, two piece body, stainless steel ball, teflon seats and stuffing box 
ring, lever handle with balancing stops, solder or threaded ends.  

2.14 PLUG VALVES 
 

1. Construction:  Bronze body, bronze tapered plug, full port opening, non-lubricated, 
Teflon packing, threaded ends. 

2. Operator:  One plug valve wrench for every ten plug-valves with minimum of one 
wrench. 

B. Over 2 inches (50 mm): 
1. Construction:  Cast iron body and plug, full port opening, pressure lubricated, teflon 

packing, flanged ends.  
2. Operator:  Each plug valve with wrench with setscrew. 

2.15 BUTTERFLY VALVES 

A. Body:  Cast or ductile iron with resilient replaceable EPDM seat, wafer or lug ends, extended 
neck. 

B. Disc:  Aluminum bronze. 

C. Operator:  Infinite position lever handle with memory stop. 

2.16 SWING CHECK VALVES 
 

1. Construction:  Bronze body, bronze trim, bronze rotating swing disc, with composition 
disc, solder or threaded ends. 

B. Over 2 inches (50 mm): 

C.  
1. Construction:  Iron body, bronze trim, bronze or bronze faced rotating swing disc, 

renewable disc and seat, flanged ends. 

2.17 SPRING LOADED CHECK VALVES 

A. Construction:  Iron body, bronze trim, split plate, hinged with stainless steel spring, resilient seal 
bonded to body, wafer or threaded lug ends. 

2.18 FLANGES, UNIONS, AND COUPLINGS 

A. Unions for Pipe 2 inches (50 mm) and Under: 
1. Ferrous Piping: 150 psig (1034 kPa) malleable iron, threaded. 
2. Copper Pipe: Bronze, soldered joints. 

B. Flanges for Pipe Over 2 inches (50 mm): 
1. Ferrous Piping: 150 psig (1034 kPa) forged steel, slip-on. 
2. Copper Piping: Bronze. 
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C. Gaskets:  1/16-inch (1.6 mm) thick preformed neoprene. 

D. Grooved and Shouldered Pipe End Couplings: 
1. Housing Clamps: Malleable iron to engage and lock designed to permit some angular 

deflection, contraction, and expansion. 
2. Sealing Gasket: C-shape elastomer composition for operating temperature range from 30 

degrees F to 230 degrees F. 

E. Accessories:  Steel bolts, nuts, and washers. 

F. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, 
and water impervious isolation barrier. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements:  Coordination and project conditions. 

B. Verify Piping System is ready for installation. 

3.2 INSTALLATION 

A. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

B. Install valves with stems upright or horizontal, not inverted. 

C. Use grooved mechanical couplings and fasteners only in accessible locations. 

D. Install unions downstream of valves and at equipment or apparatus connections.  Do not use direct 
welded or threaded connections to valves, equipment or other apparatus. 

E. Install ball or butterfly valves for shut-off and to isolate each piece of equipment, part of systems, 
or vertical risers. 

F. Install globe, ball or butterfly valves for throttling, bypass, or manual flow control services. 

G. Provide spring loaded check valves on discharge of water pumps. 

H. Provide plug valves in natural gas systems for shut-off service. 

I. Provide flow controls in water re-circulating systems as indicated on Drawings. 

J. Use lug end butterfly valves to isolate equipment. 

K. Use 3/4 inch (20 mm) ball valves with cap for drains at main shut-off valves, low points of piping, 
bases of vertical risers, and at equipment.  

L. Provide check valve for backflow prevention. 

M. Provide access means for each valve.  Coordinate access means with General Contractor. 

N. Provide isolation valve at each branch take-off serving two or more fixtures or items of equipment. 
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3.3 INTERFACE WITH OTHER PRODUCTS 

A. Conform to applicable piping specification for hangers and insulation. 

END OF SECTION 
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SECTION 15120 - PIPING SPECIALTIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes pressure gages and pressure gage taps, thermometers and thermometer wells, 
static pressure gages, filter gages. Section also includes, expansion tanks, air vents, air separators, 
strainers, pump suction fittings, combination fittings, flow indicators, controls, meters. Section 
also includes glycol specialties, pressure-reducing valves. 

B. Related Sections: 
1. Section 15180 – Heating and Cooling Piping: Execution requirements for piping 

connections to products specified by this section. 

1.2 REFERENCES 

A. ASME (American Society of Mechanical Engineers) - Boiler and Pressure Vessel Codes, SEC 
VIII-D - Rules for Construction of Pressure Vessels. 

B. ASME B40.1 (American Society of Mechanical Engineers) - Gauges - Pressure Indicating Dial 
Type - Elastic Element. 

C. ASTM E1 - Standard Specification for ASTM Thermometers. 

D. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers. 

E. ASTM A105 - Forgings, Carbon Steel, for Piping Components. 

F. ASTM A126 - Grey Iron Castings for Valves, Flanges, and Pipe Fittings. 

G. ASTM A216 - Steel Casings, Carbon, Suitable for Fusion Welding, for High Temperature Service. 

H. ASTM A395 - Ferric Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures. 

1.3 SUBMITTALS 

A. Product Data: Submit for manufactured products and assemblies used in this Project as per the 
General Conditions of this Contract. 
1. Manufacturer’s data indicating use, operating range, total range, accuracy, and location 

for manufactured components. 
2. Submit product description, model, dimensions, component sizes, service sizes, and 

finishes. 
3. Submit schedule indicating manufacturer, model number, size, location, rated capacity, 

load served, and features for each specialty. 
4. Submit electrical characteristics and connection requirements. 

 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements:  Closeout procedures. 

B. Project Record Documents:  Record actual locations of actual locations of components and 
instrumentation, flow controls flow meters.   
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C. Operation and Maintenance Data:  Submit instructions for calibrating instruments, installation 
instructions, assembly views, servicing requirements, lubrication instruction, and replacement 
parts list as per the General Conditions of the Contract. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.  

B. Provide temporary protective coating on cast iron and steel valves. 

C. Protect systems from entry of foreign materials by temporary covers, caps and closures, 
completing sections of the work, and isolating parts of completed system until installation. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Do not install instruments when areas are under construction, except rough in, taps, supports and 
test plugs. 

1.7 FIELD MEASUREMENTS 

A. Verify field measurements before fabrication. 

1.8 MAINTENANCE SERVICE 

A. Section 01700 - Execution Requirements: Maintenance service. 

B. Furnish bi-annual visit for one year starting from Date of Substantial Completion to make glycol 
fluid concentration analysis on site with refractive index measurement instrument.  Detail findings 
with maintenance personnel in writing of corrective actions needed including analysis and 
amounts of glycol or water added. 

1.9 EXTRA MATERIALS 

A. Provide sufficient inhibited propylene glycol to maintain specified concentrations for the one-year 
warranty period. 

 

PART 2 PRODUCTS 

2.1 PRESSURE GAGES 

A. Gage:  ASME B40.1, with bourdon tube, rotary brass movement, brass socket, front calibration 
adjustment, black scale on white background. 
1. Case:  Cast Aluminum. 
2. Bourdon Tube:  Brass. 
3. Dial Size:  4-1/2 inch (114 mm). 
4. Mid-Scale Accuracy:  One. 
5. Scale:  Both psi and kPa. 

2.2 PRESSURE GAGE TAPS 

A. Needle Valve: 
1. Brass, 1/4 inch (6 mm) NPT for minimum 300 psi (2070 kPa). 
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B. Ball Valve: 
1. Brass, 1/4 inch (6 mm) NPT for 250 psi (1720 kPa). 

C. Pulsation Damper: 
1. Pressure snubber, brass with 1/4 inch (6 mm) NPT connections. 

2.3 STEM TYPE THERMOMETERS  

A. Manufacturers:  Weiss Instruments 

B. Thermometer:  Vari-Angle Digital industrial glass thermometer that is self-powered. 
1. Case:  Hi-impact ABS 
2. Range:  -40 / 300°F 
3. Display:  3/8” LCD digits, wide ambient formula 
4. Accuracy:  1 percent of reading or 1°F whichever is greater 
5. Re-Calibration:  Internal potentiometer 
6. Update:  Every 10 seconds 
7. Resolution:  1/10° between –19.9 / 199.9°F 
8. Lux Rating:  10 Lux (one foot-candle) 
9. Sensor:  Glass passivated thermistor 
10. Ambient Temp Error:  Zero 
11. Stem Assemblies:  Industrial Glass - Full conformance with Fed. Spec. GG-T-321D.  

Fully interchangeable with Industrial Glass Thermometers 
12. Model:  DVS35 

2.4 TEST PLUGS  

A. Manufacturers:  Teriece, Fairfax, Peterson Equipment. 

B. 1/4 inch (6 mm) NPT or 1/2 inch (13 mm) NPT brass fitting and cap for receiving 1/8 inch (3 mm) 
outside diameter pressure or temperature probe with: 
1. Neoprene core for temperatures up to 200 degrees F (93 degrees C). 
2. Nordel core for temperatures up to 350 degrees F (176 degrees C). 
3. Viton core for temperatures up to 400 degrees F (204 degrees C). 
4. Extension for insulated pipe. 

C. Test Kit: 
1. Carrying case, internally padded and fitted containing: 

a. One 2-1/2 inch (64 mm) diameter pressure gages. 
1) Scale range:  0 to 100 psi  

b. One gage adapters with 1/8 inch (3 mm) probes. 
c. Two 1-1/2 inch (38 mm) dial thermometers. 

1) Scale range:  30 to 240 degrees F. 

2.5 DIAPHRAGM-TYPE EXPANSION TANKS 

A. Construction:  Welded steel, tested and stamped in accordance with ASME SEC 8-D; supplied 
with National Board Form U-1, rated for working pressure of 125 psig (860 kPa), with flexible 
EPDM diaphragm sealed into tank, and steel support stand. 

B. Accessories:  Pressure gage and air-charging fitting, tank drain; pre-charge to 12 psig  

C. Automatic Cold Water Fill Assembly:  Pressure reducing valve, reduced pressure back flow 
prevention device, test cocks, strainer, vacuum breaker, and by-pass valves. 
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D. Size:  As Scheduled on the Drawings. 

2.6 AIR VENTS 

A. Manual Type: Short vertical sections of 2 inch (50 mm) diameter pipe to form air chamber, with 
1/8 inch (3 mm) brass needle valve at top of chamber. 

B. Float Type: 
1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless 

steel valve and valve seat; suitable for system operating temperature and pressure; with 
isolating valve. 

2.7 AIR SEPARATORS 

A. Manufacturers:  Amtrol, Amstrong, and Taco. 

B. Dip Tube Fitting: 
1. For 125 psig (860 kPa) operating pressure; to prevent free air collected in boiler from 

rising into system. 

C. In-line Air Separators: 
1. Cast iron for sizes 1-1/2 inch (40 mm) and smaller, or steel for sizes 2 inch (50 mm) and 

larger; tested and stamped in accordance with ASME SEC 8-D; for 125 psig (860 kPa) 
operating pressure. 

D. Combination Air Separators/Strainers: 
1. Steel, tested and stamped in accordance with ASME SEC 8-D; for 125 psig (860 kPa) 

operating pressure, with integral galvanized steel strainer, tangential inlet and outlet 
connections, and internal stainless steel air collector tube. 

E. Size: As scheduled in drawing. 

 

2.8 STRAINERS 

A. Manufacturers:  Armstrong, Itt, Keckley, Mueller, Metraflex, Victaulic, Gustin, and Bacon. 

B. Size 2 inch (50 mm) and Under: 
1. Screwed brass or iron body for 175 psig (1200 kPa) working pressure, Y pattern with 

1/32 inch (0.8 mm) stainless steel perforated screen. 

C. Size 2-1/2 inch (65 mm) to 4 inch (100 mm): 
1. Flanged iron body for 175 psig (1200 kPa) working pressure, Y pattern with 3/64 inch 

(1.2 mm) stainless steel perforated screen. 

D. Size 5 inch (125 mm) and Larger: 
1. Flanged iron body for 175 psig (1200 kPa) working pressure, basket pattern with 1/8 inch 

(3.2 mm) stainless steel perforated screen. 

2.9 FLOW METERS 

A. Manufacturers:  Lierand, Armstrong, Taco, and Amtrol. 
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B. Orifice type by-pass circuit with direct reading gage, soldered or flanged piping connections for 
125 psig (860 kPa) working pressure, with shut off valves, and drain and vent connections. 

C. Direct reading with insert pitot tube, threaded coupling, for 150 psig (1034 kPa) working pressure, 
maximum 240 degrees F (115 degrees C), 5 percent accuracy. 

D. Cast iron, wafer type, orifice insert flow meter for 250 psig (1720 kPa) working pressure, with 
read-out valves equipped with integral check-valves and caps with gaskets. 

E. Calibrated, plug type balancing valve with precision-machined orifice, readout valves equipped 
with integral check valves and caps with gaskets, calibrated nameplate and indicating pointer. 

F. Cast iron or bronze, globe style, balancing valve with hand wheel with vernier type ring setting 
and memory stop, drain connection, readout valves equipped with integral check valves and caps 
with gaskets. 

2.10 RELIEF VALVES 

A. Manufacturers:  Kunkle, Watts, McDonnell & Miller. 

B. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure actuated 
capacities ASME certified and labeled. 

 

 

PART 3 EXECUTION 

2.11 INSTALLATION 

A. Install one pressure gage for each pump, locate taps before strainers and on suction and discharge 
of pump; pipe to gage. 

B. Install gage taps in piping 

C. Install pressure gages with pulsation dampers.   

D. Provide needle valve or ball valve to isolate each gage.  Extend nipples to allow clearance from 
insulation. 

E. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller than 
2-1/2 inches (64 mm) for installation of thermometer sockets.  Allow clearance from insulation. 

F. Install thermometer sockets adjacent to controls systems thermostat, transmitter, or sensor sockets.  

G. Install static pressure gages to measure across filters and filter banks, (inlet to outlet).  On multiple 
banks, provide manifold and single gage. 

H. Provide instruments with scale ranges selected according to service with largest appropriate scale. 

I. Install gages and thermometers in locations where they are easily read from normal operating 
level.  Install vertical to 45 degrees off vertical. 

J. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero. 

PIPING SPECIALTIES 15120 - 5 



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 
 

K. Locate test plugs. 

L. Install manual air vents at system high points. 

M. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to 
nearest drain. 

N. Provide air separator on suction side of system circulation pump and connect to expansion tank. 

O. Provide drain and hose connection with valve on strainer blow down connection. 

P. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat exchangers, and 
expansion tanks. 

Q. Select system relief valve capacity greater than make-up pressure reducing valve capacity. Select 
equipment relief valve capacity to exceed rating of connected equipment. 

R. Pipe relief valve outlet to nearest floor drain. 

S. Where one line vents several relief valves, make cross sectional area equal to sum of individual 
vent areas. 

T. Feed glycol solution to system through make-up line with pressure regulator, venting system high 
points. Set to fill at final field verified psi. 

2.12 FIELD QUALITY CONTROL 

A. Test for strength of glycol and water solution and submit written test results. 

2.13 CLEANING 

A. Clean and flush glycol system before adding glycol solution. 

2.14 PROTECTION OF INSTALLED CONSTRUCTION 

A. Do not install hydronic and steam pressure gauges until after systems are pressure treated. 
  Capacity 

 

END OF SECTION 
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SECTION 15140 - DOMESTIC WATER PIPING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes domestic & industrial water piping, valves, fittings, hangers, pumps, water 
softeners, controls and accessories. 

B. Related Sections: 
1. Section 15060:  Hangers and Supports. 
2. Section 15070 – Mechanical Sound, Vibration, and Seismic Control: Product 

requirements for vibration isolators for placement by this section. 
3. Section 15080 – Mechanical Identification: Product requirements for pipe identification 

and valve tags for placement by this section.  

1.2 REFERENCES 

A. ASME B16.1 (American Society of Mechanical Engineers) - Cast Iron Pipe Flanges and Flanged 
Fittings Class 25, 125, 250 and 800. 

B. ASME B16.18 (American Society of Mechanical Engineers) - Cast Copper Alloy Solder Joint 
Pressure Fittings. 

C. ASME B16.22 (American Society of Mechanical Engineers) - Wrought Copper and Bronze Solder 
Joint Pressure Fittings. 

D. ASME B16.26 (American Society of Mechanical Engineers) - Cast Bronze Fittings for Flared 
Copper Tubes. 

E. ASME B31.9 (American Society of Mechanical Engineers) - Building Service Piping. 

F. ASTM B32 - Solder Metal. 

G. ASTM B42 - Seamless Copper Pipe. 

H. ASTM B88 - Seamless Copper Water Tube (ASTM B88M - Seamless Copper Water Tube 
[Metric]). 

I. ASTM F708 - Design and Installation of Rigid Pipe Hangers. 

J. AWS A5.8 (American Welding Society) - Brazing Filler Metal. 

K. AWWA C651 (American Water Works Association) - Disinfecting Water Mains. 

L. MSS SP58 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Materials, Design and Manufacturer. 

M. MSS SP-67 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Butterfly 
Valves. 

N. MSS SP69 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Selection and Application. 
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O. MSS SP-70 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Cast Iron 
Gate Valves, Flanged and Threaded Ends. 

P. MSS SP-71 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Cast Iron 
Swing Check Valves, Flanged and Threaded Ends. 

Q. MSS SP-78 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Cast Iron 
Plug Valves, Flanged and Threaded Ends. 

R. MSS SP-80 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Bronze 
Gate, Globe, Angle and Check Valves. 

S. MSS SP-85 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Cast Iron 
Globe & Angle Valves, Flanged and Threaded Ends. 

T. MSS SP89 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Fabrication and Installation Practices. 

U. MSS SP-110 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Ball 
Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends. 

V. UL 1479 (National Fire Protection Association) - Fire Tests of Through-Penetration Firestops. 

W. ASME A1126.1 (American Society of Mechanical Engineers) - Water Hammer Arrestors. 

X. ASSE 1011 (American Society of Sanitary Engineering) - Hose Connection Vacuum Breakers. 

Y. ASSE 1012 (American Society of Sanitary Engineering) - Backflow Preventers with Immediate 
Atmospheric Vent. 

Z. ASSE 1013 (American Society of Sanitary Engineering) - Backflow Preventers, Reduced Pressure 
Principle. 

AA. ASSE 1019 (American Society of Sanitary Engineering) - Wall Hydrants, Frost Proof Automatic 
Draining Anti-Backflow Types. 

BB. AWWA C506 (American Water Works Association) - Backflow Prevention Devices - Reduced 
Pressure Principle and Double Check Valve Types. 

CC. PDI WH-201 (Plumbing and Drainage Institute) - Water Hammer Arrestors. 

DD. ASHRAE 90A (American Society of Heating, Refrigerating and Air Conditioning Engineers) - 
Energy Conservation in New Building. 

1.3 SUBMITTALS 

A. Submittals:   Provide as per the General Conditions of the Contract. 

B. Product Data: 
1. Submit data on pipe materials; pipe fittings, valves, and accessories. Submit 

manufacturers catalog information.  Indicate valve data and ratings.  

C. Manufacturer's Installation Instructions: Submit installation instructions for valves and 
accessories. 
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1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents:  Record actual locations of valves and equipment. 

B. Operation and Maintenance Data:  Submit spare parts list, exploded assembly views and 
recommended maintenance intervals. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept valves and equipment on site in shipping containers with labeling in place.  Inspect for 
damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. 

1.6 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.7 WATER PIPING, BURIED WITHIN 5 FEET (1500 mm) OF BUILDING 

A. Copper Tubing: ASTM B42, hard drawn. 
1. Fittings:  ASME B16.18 cast copper alloy or ASME B16.22 wrought copper and bronze. 
2. Joints: AWS A5.8, BCuP silver braze. 

B. Copper Tubing: ASTM B42, annealed 
1. Fittings:  ASME B16.26 cast bronze. 
2. Joints:  Flare 

1.8 WATER PIPING, ABOVE GRADE UP TO PRV 

A. A. Copper Tubing: ASTM B88 (ASTM B88M), Type L, hard drawn. 
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and 

bronze. 
2. Joints:  ASTM B32, solder, Grade 95TA. 

B. Copper Tubing: ASTM B88 (ASTM B88M), Type L, hard drawn. 
1. Fittings:  Cast iron, coated. 
2. Joints:  Grooved mechanical couplings. 

1.9 WATER PIPING, ABOVE GRADE PAST THE PRV 

A. A. Copper Tubing: ASTM B88 (ASTM B88M), Type L, hard drawn. 
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and 

bronze. 
2. Joints:  ASTM B32, solder, Grade 95TA. 

B. Copper Tubing: ASTM B88 (ASTM B88M), Type L, hard drawn. 
1. Fittings:  Cast iron, coated. 
Joints:  Grooved mechanical couplings. 
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1.10 FLANGES, UNIONS, AND COUPLINGS 

A. Pipe Size 3 inches (80 mm) and Under: 
1. Ferrous pipe: Class 150 malleable iron threaded unions. 
2. Copper tube and pipe: Class 150 bronze unions with soldered joints. 

B. Pipe Size Over 1 inch (25 mm): 
1. Ferrous pipe: Class 150 malleable iron threaded or forged steel slip-on flanges; 

preformed neoprene gaskets. 
2. Copper tube and pipe: Class 150 slip-on bronze flanges; preformed neoprene gaskets. 

C. Grooved and Shouldered Pipe End Couplings: 
1. Housing:  Malleable iron clamps to engage and lock, designed to permit some angular 

deflection, contraction, and expansion; steel bolts, nuts, and washers; galvanized for 
galvanized pipe. 

2. Sealing gasket:  "C" shape composition sealing- gasket. 

D. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, 
water impervious isolation barrier. 

1.11 PIPE HANGERS AND SUPPORTS 

A. Provide as per Section 15060. 

1.12 WATER PRESSURE REDUCING VALVES 

A. Up to 2 inches (50 mm): 
1. MSS SP-80, bronze body, stainless steel and thermoplastic internal parts, fabric 

reinforced diaphragm, strainer, and double union ends.  

B. Over 2 inches (50 mm): 
1. MSS SP-85, cast iron body, bronze fitted, elastomeric diaphragm and seat disc, flange. 

1.13 RELIEF VALVES 

A. Pressure Relief: 
1. AGA Z21.22 certified, bronze body, teflon seat, steel stem and springs, automatic, direct 

pressure actuate. 

B. Temperature and Pressure Relief: 
1. AGA Z21.22 certified, bronze body, teflon seat, stainless steel stem and springs, 

automatic, direct pressure actuated, temperature relief maximum 210 degrees F (98.9 
degrees C), capacity ASME SEC IV certified and labeled. 

1.14 STRAINERS 

A. Size 2 inch (50 mm) and Under: 
1. Threaded brass body for 175 psi (1200 kPa) CWP, Y pattern with 1/32 inch (0.8 mm) 

stainless steel perforated screen. 

B. Size 1-1/2 inch (40 mm) to 4 inch (100 mm): 
1. Class 125, flanged iron body, Y pattern with 1/16-inch (1.6 mm) stainless steel perforated 

screen. 

C. Size 5 inch (125 mm) and Larger: 
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1. Class 125, flanged iron body, basket pattern with 1/8 inch (2 mm) stainless steel 
perforated screen. 

1.15 FIRE STOP SYSTEMS 

A. General Purpose Fire Stopping Sealant: Water based, non-slumping, premixed sealant with 
intumescent properties, rated for 3 hours in accordance with ASTM E814 and UL 1479. 

B. General Purpose Vibration Resistant Fire Stopping Sealant: Silicone based, non-slumping, 
premixed sealant with intumescent properties, vibration and moisture resistant, rated for 3 hours in 
accordance with ASTM E814 and UL 1479. 

1.16 HOSE BIBS 

A. Interior: Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose thread 
spout, chrome plated where exposed with lock shield and removable key, integral vacuum breaker 
in conformance with ANSI/ASSE 1011. 

B. Interior Mixing: Bronze or brass, wall mounted, double service faucet with hose thread spout, 
integral stops, chrome plated where exposed with hand wheels, and vacuum breaker in 
conformance with ANSI/ASSE 1011. 

1.17 HYDRANTS 

A. Wall Hydrant: ANSI/ASSE 1019; non-freeze, self-draining type with polished bronze, wall plate, 
lockable recessed box, hose thread spout, hand wheel, locks shield and removable key, and 
integral vacuum breaker. 

1.18 BACKFLOW PREVENTERS 

A. Manufacturers:  Conbraco, Watts, Febco, Hersey. 

B. Reduced Pressure Backflow Preventers:  ANSI/ASSE 1013 AWWA C506 
1. Bronze body, with bronze internal parts and stainless steel springs. 
2. Two independently operating, spring loaded check valves; diaphragm type differential 

pressure relief valve located between check valves; third check valve opening under back 
pressure in case of diaphragm failure; non-threaded vent outlet; assembled with two gate 
valves, strainer, and four test cocks. 

1.19 WATER HAMMER ARRESTORS 

A. Manufacturers:  Precision Plumbing Products Company (Wade Shokstop, JR Smith, Josam, Zurn) 

B. ANSI A1126.1; copper, construction, bellows, type sized in accordance with PDI WH-201. 

C. Pre-charged suitable for operation in temperature range 34 to 250 degrees F and maximum 150 psi 
(1000 kPa) working pressure. 

PART 2 EXECUTION 

2.1 EXAMINATION 

A. Verify excavations are to required grade, dry, and not over-excavate 
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2.2 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs. 

B. Remove scale and dirt, on inside and outside, before assembly. 

2.3 INSTALLATION 

A. Install Work in accordance with International Plumbing Code and Salt Lake City standards.   

B. Install non-conducting dielectric connections wherever jointing dissimilar metals. 

C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to walls. 

D. Install piping to maintain headroom without interfering with use of space or taking more space 
than necessary. 

E. Group piping whenever practical at common elevations. 

F. Provide clearance in hangers and from structure and other equipment for installation of insulation 
and access to valves and fittings.  Refer to Section 15060. 

G. Provide access where valves and fittings are not exposed. Coordinate size and location of access 
doors with General Contractor. 

H. Establish elevations of buried piping outside the building to obtain not less than 3-1/2 ft of cover. 

I. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welding. 

J. Install valves with stems upright or horizontal, not inverted. 

K. Install water piping in accordance with ASME B31.9. 

L. Sleeve pipes passing through partitions, walls and floors. 

M. Inserts: 
1. Provide inserts for placement in concrete forms. 
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches (100 mm). 
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

N. Pipe Hangers and Supports: 
1. Install in accordance with ASME B31.9 ASTM F708 and MSS SP89. 
2. Support horizontal piping as schedule 
3. Install hangers to provide minimum 1/2 inch (15 mm) space between finished covering 

and adjacent work. 
4. Place hangers within 12 inches (300 mm) of each horizontal elbow. 
5. Use hangers with 1-1/2 inch (40 mm) minimum vertical adjustment.  Design hangers for 

pipe movement without disengagement of supported pipe. 
6. Support vertical piping at every floor.  Support riser piping independently of connected 

horizontal piping. 
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7. Where piping is installed in parallel and at same elevation, provide multiple pipe or 
trapeze hangers. 

8. Provide copper plated hangers and supports for copper piping. 

O. Install potable water protection devices on plumbing lines where contamination of domestic water 
may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems, premise isolation, 
irrigation systems, flush valves, interior and exterior hose bibs. 

P. Pipe relief from valves, back-flow preventers and drains to nearest floor drain. 

Q. Install water hammer arrestors in accordance to plumbing drainage institute standard WH-201.  
Provide 8” x 8” access panel to provide access to arrestor.  

2.4 SERVICE CONNECTIONS 

A. Provide new water service complete with approved reduced pressure back-flow preventer and 
pressure reducing valve and sand strainer. 

B. Provide sleeve in wall for service main and support at wall with reinforced-concrete bridge.  Caulk 
enlarged sleeve and make watertight with pliable material.  Anchor service main inside to concrete 
wall. 

END OF SECTION 
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SECTION 15150 - SANITARY WASTE AND VENT PIPING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes pipe, pipe fittings, connections and equipment for sanitary sewer piping systems. 
This section also includes floor drains, cleanouts, interceptors, manholes and sewage ejectors. 

B. Related Sections:  Section 15060:  Hangers and Supports. 
1. Section 15075 - Mechanical Identification: Product requirements for pipe identification 

for placement by this section.  

1.2 REFERENCES 

A. ASME B13 (American Society of Mechanical Engineers) - Malleable Iron Threaded Fittings. 

B. ASME B123 (American Society of Mechanical Engineers) - Cast Copper Alloy Solder Joint 
Drainage Fittings - DWV. 

C. ASME B31.9 (American Society of Mechanical Engineers) - Building Services Piping. 

D. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless. 

E. ASTM A74 - Cast Iron Soil Pipe and Fittings. 

F. ASTM C564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings. 

G. ASTM D2235 - Solvent Cement for Acrylonitrile - Butadiene - Styrene (ABS) Plastic Pipe and 
Fittings. 

H. ASTM D2564 - Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings. 

I. ASTM D2661 - Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40 Plastic Drain, Waste, and 
Vent Pipe and Fittings. 

J. ASTM D2662 - Polybutylene (PB) Plastic Pipe (SIDR-PR) Based on Controlled Inside Diameter. 

K. ASTM D2665 - Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings. 

L. ASTM D2729 - Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings. 

M. ASTM D2751 - Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe and Fittings. 

N. ASTM D2855 - Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and 
Fittings. 

O. ASTM E814 - Fire Tests of Through-Penetration Fire Stops. 

P. ASTM F708 - Design and Installation of Rigid Pipe Hangers. 

Q. ASME A1121.1 (American Society of Mechanical Engineers) - Floor Drains. 
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R. CISPI 301 (Cast Iron Soil Pipe Institute) - Cast Iron Soil Pipe and Fittings for Hubless Cast Iron 
Sanitary Systems. 

S. CISPI 310 (Cast Iron Soil Pipe Institute) - Joints for Hubless Cast Iron Sanitary Systems. 

T. MSS SP58 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Materials, Design and Manufacturer. 

U. SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices. 

V. UL 1479 (Underwriters Laboratories, Inc.) - Fire Tests of Through-Penetration Firestops. 

1.3 SUBMITTALS 
 

A. Provide in accordance with the General Conditions of the Contract. 

B. Product Data: Submit data on pipe materials, fittings, and accessories.  Submit manufacturers 
catalog information. Indicate component sizes, rough-in requirements, service sizes, and finishes.  

C. Manufacturer's Installation Instructions: Submit installation instructions for material and 
equipment. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Do not install underground piping when bedding is wet or frozen. 

1.6 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 PRODUCTS 

2.1 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET (1500 mm) OF BUILDING 

A. ABS Pipe: ASTM D2661; ASTM F 628; CSA B181.1 
1. Fittings:  ASTM D2662 and ABS meeting ASTM D 3311, CSA B181.1, & ASTM D 

2661. 
2. Joints:  ASTM D2235, solvent weld – see 2003 IPC, Section 705.2. 

B. Cast Iron Pipe: ASTM A74 – SV Weight (service weight). 
1. Fittings:  Cast iron. 
2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene 

gaskets 

2.2 SANITARY SEWER PIPING, ABOVE GRADE 

A. ABS Pipe: ASTM D2661; ASTM D2751; CSA F 628. 
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1. Fittings:  ASTM D2662 and ABS meeting ASTM D 3311, CSA B181.1, & ASTM D 
2661.  

2. Joints:  ASTM D2235, solvent weld – see 2003 IPC, Section 705.2. 

B. Cast Iron Pipe: CISPI 301, hub-less, service weight. 
1. Fittings:  Cast iron. 
2. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies. 

C. Both ABS and Cast iron piping are shown.  ABS piping is not allowed to be installed in the return 
air plenums.  Contractor is allowed to use ABS piping below grade and up the walls to 12” below 
the ceiling level.  All piping located above the ceilings is to be cast iron piping because of the 
return air plenums. 

2.3 PIPE HANGERS AND SUPPORTS 

A. Drain, Waste, and Vent: Conform to ASME B31.9, ASTM F708.   

B. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (15 to 40 mm):  Carbon steel, adjustable swivel, split ring. 

C. Hangers for Pipe Sizes 2 inches (50 mm) and Over: Carbon steel, adjustable, clevis. 

D. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

E. Wall Support for Pipe Sizes to 3 inches (80 mm): Cast iron hooks. 

F. Wall Support for Pipe Sizes Over 3 inches (100 mm): Welded steel bracket and wrought steel 
clamp. 

G. Vertical Support: Steel riser clamp. 

H. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or 
steel support. 

I. Copper Pipe Support: Carbon-steel, copper-plated adjustable ring. 

2.4 FIRE STOP SYSTEMS 

A. General Purpose Fire Stopping Sealant: Water based, non-slumping, premixed sealant with 
intumescent properties, rated for 3 hours in accordance with ASTM E814 and UL 1479. 

B. General Purpose Vibration Resistant Fire Stopping Sealant: Silicone based, non-slumping, 
premixed sealant with intumescent properties, vibration and moisture resistant, rated for 3 hours in 
accordance with ASTM E814 and UL 1479. 

2.5 FLOOR DRAINS 

A. Manufacturers:  Wade, JR Smith, Mifab, Zurn, and Josam 

B. Provide as scheduled on the Drawings.  

C. Floor Drain: Lacquered cast iron two piece body with drainage flange, heavy duty grate 6 inches 
(150 mm) 12 inches (300 mm) wide, 12 inches (300 mm) long, dome strainer, end plates with 
gaskets. 
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2.6 FLOOR SINKS 

A. Manufacturers:  Wade, J.R. Smith, Mifab, Zurn, and Josam 

B. Provide as scheduled on the Drawings. 

2.7 CLEANOUTS 

A. Manufacturers:  Wade, J.R. Smith, Zurn, Mifab, and Josam 

B. Exterior Surfaced Areas: Round cast nickel bronze access frame and non-skid cover. 

C. Exterior Unsurfaced Areas: Line type with lacquered cast iron body and round epoxy coated cover 
wit gasket. 

D. Interior Finished Floor Areas:  Galvanized cast iron body with anchor flange, threaded top 
assembly, and round scored cover with gasket in service areas and round depressed cover with 
gasket to accept floor finish in finished floor areas. 

E. Interior Finished Wall Areas: Line type with lacquered cast iron body and round epoxy coated 
cover with gasket, and round stainless steel access cover secured with machine screw. 

F. Interior Unfinished Accessible Areas: Calked or threaded type.  Provide bolted stack cleanouts on 
vertical rainwater leaders. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify excavations are to required grade, dry, and not over-excavated. 

3.2 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.   

B. Remove scale and dirt, on inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

3.3 INSTALLATION 

A. Install Work in accordance with International Plumbing Code and Salt Lake City standards. 

B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with mixture 
of graphite and linseed oil.  Provide clearances at cleanout for snaking drainage system. 

C. Encase exterior cleanouts in concrete flush with grade. 

D. Install floor cleanouts at elevation to accommodate finished floor. 

E. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

F. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to walls. 
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G. Install piping to maintain headroom. Do not spread piping, conserving space. 

H. Group piping whenever practical at common elevations. 

I. Provide clearance in hangers and from structure and other equipment for installation of insulation 
and access to valves and fittings.  Refer to Section 15080. 

J. Provide access where valves and fittings are not exposed. Coordinate size and location of access 
doors with General Contractor. 

K. Install piping penetrating roofed areas to maintain integrity of roof assembly. 

L. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welding. 

M. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.   

N. Install bell and spigot pipe with bell end upstream. 

O. Sleeve pipes passing through partitions, walls and floors. 

P. Inserts: 
1. Provide inserts for placement in concrete forms. 
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches (100 mm). 
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
5. Where inserts are omitted, drill through concrete slab from below and provide through-

bolt with recessed square steel plate and nut flush with top of slab. 

Q. Pipe Hangers and Supports: 
1. Install in accordance with ASME B31.9, ASTM F708. 
2. Support horizontal piping as scheduled. 
3. Install hangers to provide minimum 1/2 inch (15 mm) space between finished covering 

and adjacent work. 
4. Place hangers within 12 inches (300 mm) of each horizontal elbow. 
5. Use hangers with 1-1/2 inch (40 mm) minimum vertical adjustment.  Design hangers for 

pipe movement without disengagement of supported pipe. 
6. Support vertical piping at every floor.  Support riser piping independently of connected 

horizontal piping. 
7. Where installing several pipes in parallel and at same elevation, provide multiple pipe 

hangers or trapeze hangers. 
8. Provide copper plated hangers and supports for copper piping packing between hanger or 

support and piping. 

END OF SECTION 
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SECTION 15190 - FUEL PIPING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes piping, fittings, and valves. 

B. Related Sections:  
1. Section 15060:  Hangers and Supports. 
2. Section 15110:  Valves. 
3. Section 15075 – Mechanical Identification: Product requirements for valve and pipe 

identification for placement by this section. 

1.2 REFERENCES 

A. ASME Section IX (American Society of Mechanical Engineers) - Welding and Brazing 
Qualifications. 

B. ASME B16.3 (American Society of Mechanical Engineers) - Malleable Iron Threaded Fittings. 

C. ASME B31.2 (American Society of Mechanical Engineers) - Fuel Gas Piping. 

D. ASME B31.9 (American Society of Mechanical Engineers) - Building Service Piping. 

E. ASME B36.10 (American Society of Mechanical Engineers) - Welded and Seamless Wrought 
Steel Pipe. 

F. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless. 

G. ASTM A234/A234M - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and 
Elevated Temperatures 

H. AWS D1.1 (American Welding Society)-Structural Welding Code. 

I. NFPA 54 (National Fire Protection Association) – National Fuel Gas Code. 

J. UL 1479 (Underwriters Laboratories, Inc.) - Fire Tests of Through-Penetration Firestops. 

1.3 SUBMITTALS 

A. Submittals:  Provide in accordance with the General Conditions of the Contract. 

B. Product Data: Submit data on pipe materials, pipe fittings, valves and accessories.  Submit 
manufacturers catalog information.  Indicate valve data and ratings. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents:  Record actual locations of valves, piping system, and system 
components. 

B. Operation and Maintenance Data:  Submit installation instructions, spare parts lists.  

FUEL PIPING 15190 - 1 



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 
 
1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with NFPA 54 and Questar Gas standards. 

B. Perform Work in accordance with ASME B31.2, ASME B31.9 code for installation of piping 
systems and ASME Section IX for welding materials and procedures. 

C. Perform Work in accordance with applicable authority for welding hanger and support 
attachments to building structure. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Do not install underground piping when bedding is wet or frozen. 

1.7 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 PRODUCTS 

2.1 NATURAL GAS PIPING, ABOVE GRADE 

A. Steel Pipe: ASTM A53 Schedule 40 black. 
1. Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M forged steel welding 

type. 
2. Joints:  NFPA 54, threaded or welded to ASME B31.2, ASME B31.9. 

2.2 FLANGES, UNIONS, AND COUPLINGS 

A. Pipe Size 2 inches (50 mm) and Under: 
3. Ferrous pipe: 150 psi (1034 kPa) malleable iron threaded unions. 
4. Copper tube: 150 psi (1034 kPa) bronze unions with brazed joints. 

B. Pipe Size Over 2 inches (50 mm): 
1. Ferrous pipe: 150 psi (1034 kPa) forged steel slip-on flanges; 1/16 inch (1.6 mm) thick 

preformed neoprene gaskets. 
2. Copper tube: 150 psi (1034 kPa) slip-on bronze flanges; 1/16 inch (1.6 mm) thick 

preformed neoprene gaskets. 
 

2.3 PIPE HANGERS AND SUPPORTS 
 

A. Conform ASME B31.2, ASME 31.9. 
B. Hangers for Pipe Sizes ½ to 1-1/2 inch (15 to 40 mm):  Carbon steel, adjustable swivel, split ring. 

C. Hangers for Pipe Sizes 2 inches (50 mm) and Over: Carbon steel, adjustable, clevis. 

D. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

E. Wall Support for Pipe Sizes to 3 inches (80 mm):  Cast iron hook. 

F. Vertical Support:  Steel riser clamp. 

G. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or 
steel support. 
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2.4 FIRE STOP SYSTEMS 

A. General Purpose Fire Stopping Sealant: Water based, non-slumping, premixed sealant with in 
tumescent properties, rated for 3 hours in accordance with ASTM E814 and UL 1479. 

B. General Purpose Vibration Resistant Fire Stopping Sealant: Silicone based, non-slumping, premixed 
sealant with in tumescent properties, vibration and moisture resistant, rated for 3 hours in accordance 
with ASTM E814 and UL 1479. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify excavations are to required grade, dry, and not over-excavated. 

3.2 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

B. Remove scale and dirt, on inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions 

3.3 INSTALLATION 

A. Install natural gas piping in accordance with ASME B31.2. 

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.  Install in 
accordance with NACE RP-01-69. 

C. Route piping in orderly manner and maintain gradient. 

D. Install piping to conserve building space and not interfere with use of space. 

E. Group piping whenever practical at common elevations. 

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. 

G. Provide clearance for installation of insulation and access to valves and fittings. 

H. Provide access where valves and fittings are not exposed.  Coordinate size and location of access 
doors with General Contractor. 

I. Where pipe support members are welded to structural building framing, scrape, brush clean, weld, 
and apply one coat of zinc rich primer. 

J. Provide support for utility meters in accordance with requirements of utility company. 

K. Pipe vents from gas pressure reducing valves to outdoors and terminate in weatherproof hood. 

L. Install identification on piping systems including underground piping.  Refer to Section 15075. 
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M. Install valves with stems upright or horizontal, not inverted. 

N. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. 

O. Provide new gas service.  Gas service distribution piping to have initial minimum pressure.  As 
shown in the Drawings. 

END OF SECTION 
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SECTION 15300 - FIRE SPRINKLERS & PIPING 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.   

1.2 SUMMARY 

A. This section includes piping and equipment for the following building systems: 
1. Automatic wet-type, Class II for sprinklers.   
2. Wet-pipe sprinklers, including piping, valves, specialties.   
3. Manual –Dry type-Class I, fire-suppression standpipes.   

B. Related Sections include the following: 
1. Division 15070 Hangered Supports.   
2. Division 15120 Piping Specialties 

1.3 DEFINITIONS 

A. Working Plans: Documents, including drawings, calculations, and material specifications prepared 
according to NFPA 13 and NFPA 14 for obtaining approval from authorities having jurisdiction.   

B. Authority having Jurisdiction: The building official, and Engineer.   

1.4 SYSTEM PERFORMANCE REQUIREMENTS 

A. Design standpipes and sprinklers and obtain approval from authorities having jurisdiction.   

B. Design standpipes and obtain approval from authorities having jurisdiction.  Include minimum 
residual pressures at hydraulically remote outlets according to the following.   
1. NPS 1-1/2 Hose Connections: 65 psig. 

C. Design sprinkler piping according to the following and obtain approval from authorities having 
jurisdiction.   
1. Office and Public Areas: Light Hazard. 
2. Restaurant Seating Areas: Light Hazard. 
3. Kitchen: Ordinary Hazard, Group 1. 
4. Mechanical Equipment Rooms: Ordinary Hazard, Group 1. 
5. Building Service Areas: Ordinary Hazard, Group 1. 
6. Electrical Equipment Rooms: Ordinary Hazard, Group 1.   

1.5 SUBMITTALS 

A. Product Data:  For the following: 
1. Pipe and fitting materials and methods of joining for sprinkler and standpipe piping.   
2. Valves, including specialty valves, accessories, and devices. 
3. Alarm devices.  Include electrical data.   
4. Hose connections.  Include size, type and finish. 
5. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, mounting, 

finish and other pertinent data. 
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B. Fire-Hydrant Flow Test Report:   

C. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have 
been approved by authorities having jurisdiction.  Include hydraulic calculations, unless noted 
otherwise.   

D. Field Test Reports and Certificates: Indicate and interpret test results for compliance with 
performance requirements and as described in NFPA 13 and NFPA 14.  Include “Contractor’s 
Materials and Test Certificate for Aboveground Piping” and “Contractor’s Material and Test 
Certificate for Underground Piping.” 

E. Maintenance Data:  For each type of standpipe and sprinkler specialty to include in maintenance 
manuals specified in Division 1.   

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who has designed and installed sprinkler piping 
similar to that indicated for this Project and obtained design approval and inspection approval 
from authorities having jurisdiction.  Fire protection contractors pre-approved to submit bids for 
this project are Firetrol, Fire Engineering, Western Automatic Sprinkler.  Other contractors shall 
submit documentation to the engineer prior to bidding.  Allowance of additional contractors shall 
be by addendum.   

B. Engineering Responsibility:  Preparation of working plans, calculations, and field test reports by a 
qualified professional engineer or Engineering Technician NICET Level III.  Base calculations on 
results of fire-hydrant flow test or the Engineer’s water analysis.   

C. Manufacturer Qualifications: Firms whose equipment, specialties, and accessories are listed by 
product name and manufacturer in UL’s “Fire Protection Equipment Directory” and FM’s “Figure 
Protection Approval Guide” and that comply with other requirements indicated.   

D. Standpipe and Sprinkler Components: Listing/approval stamp, label or other marking by a testing 
agency acceptable to authorities having jurisdiction.   

E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction. 

F. NFPA Standards: Equipment, specialties, accessories, installation and testing complying with the 
following: 
1. NFPA 13-04, “Installation of Sprinkler Systems.” 
2. NFPA 14-04, “Standpipe and Hose Systems.” 
3. NFPA 70-05, “National Electric Code.” 
4. NFPA 72-04, “National Fire Alarm Code.” 

G. International Conference of Building Code Officials codes and standards complying with the 
following: 
1. 2006 International Building Code 
2. 2006 International Fire Code 
3. Current Adopted Codes & Standards for Utah and local county 
 

1.7. EXTRA MATERIALS 
 

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

 

FIRE SPRINKLERS & PIPING 15300 - 2 



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 
 

1. Sprinkler Cabinets: A supply of spare sprinklers (never less than 6) shall be supplied and 
located in a cabinet where the temperature does not exceed 100 F.  These sprinklers shall 
correspond to the types and temperature rating of the sprinklers installed on the project.  
Special sprinkler head wrenches shall be included to correspond to the types of heads 
provided.   

 
The stock of spare sprinklers shall include all types and ratings installed and shall be as 
follows: 
 
a. For systems with not over 300 sprinklers, not less than 6 sprinklers. 
b. For systems with 300 to 1000 sprinklers, not less than 12 sprinklers. 
c. For systems with over 1000 sprinklers, not less than 24 sprinklers. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Specialty Valves and Devices: 

a. Central Sprinkler Corp. 
b. Firematic Sprinkler Devices, Inc.  
c. Globe Fire Sprinkler Corp.  
d. Grinnell Corp.  
e. Reliable Automatic Sprinkler Co., Inc.  
f. Viking Corp. 
 

2. Water-Flow Indicators and Supervisory Switches: 
a. Grinnell Corp. 
b. Potter Electric Signal Co. 
c. Reliable Automatic Sprinkler Co., Inc. 
d. Viking Corp. 
e. Watts Industries, Inc.; Water Products Div. 
 

3. Sprinkler, Drain and Alarm Test Fittings: 
a. Central Sprinkler Corp. 
b. Grinnell Corp. 
c. Victaulic Co. of America 
 

4. Sprinkler, Branch-Line Test Fittings: 
a. Smith Industries, Inc.; Potter-Roemer Div. 
 

5. Sprinkler, Inspector’s Test Fittings: 
a. Grinnell Corp. 
b. Central Sprinkler. 
 

6. Sprinklers: 
a. Central Sprinkler Corp., (except “Omega” type sprinklers). 
b. Firematic Sprinkler Devices, Inc. 
c. Globe Fire Sprinkler Corp. 
d. Grinnell Corp. 
e. Reliable Automatic Sprinkler Co., Inc. 
 

7. Gate Valves: 
a. American Cast Iron Pipe Co.; Waterous Co. 
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b. Grinnell Corp. 
c. Nibco, Inc. 
d. Stockham Valves & Fittings, Inc. 
 

8. Indicator Valves: 
a. Central Sprinkler, Inc. 
b. Grinnell Corp. 
c. Nibco, Inc. 
d. Victaulic Co. of America. 
 

9. Fire-Protection-Service Valves: 
a. Central Sprinkler Corp. 
b. Grinnell Corp. 
c. Nibco, Inc. 
d. Victaulic Co. of America 
 

10. Keyed Couplings: 
a. Grinnell Corp. 
b. Victaulic Co. of America. 
c. Central Sprinkler Corp. 

2.2 PIPE AND TUBES 

A. Standard-Weight Steel Pipe: ASTM A 53, ASTM A 135, or ASTM A 795; Schedule 40 in NPS 6 
and smaller, and Schedule 30 in NPS 8 and larger.  Schedule 10 pipe for mains.   

2.3 PIPE AND TUBE FITTINGS 

A. Cast-Iron Threaded Flanges: ASME B16.1. 

B. Cast-Iron Threaded Fittings: ASME B16.4. 

C. Steel, Threaded Couplings: ASTM A 865. 

D. Steel Welding Fittings: ASTM A 234/A 234M, ASME B16.9, or ASME B16.11.   

E. Steel Flanges and Flanged Fittings: ASME B16.5.   

F. Steel, Grooved-End Fittings: UL-listed and FM-approved, ASTM A 47, malleable iron or ASTM 
A 536, ductile iron; with dimensions matching steel pipe and ends factory grooved according to 
AWWA C606.   

2.4 JOINING MATERIALS 

A. Refer to Division 15 Section “Basic Mechanical Materials and Methods” for pipe-flange gasket 
materials and welding filler metals.   

B. Steel, Keyed Couplings: UL 213 and AWWA C606, for steel-pipe dimensions.  Include ASTM A 
536, ductile-iron housing, rubber gaskets, and steel bolts and nuts.  Include listing for dry-pipe 
service for coupling for dry piping.   

2.5 GENERAL-DUTY VALVES 

A. Refer to Division 15 Section “Valves” for gate, ball, butterfly, globe, and check valves not 
required to be UL listed and FM approved.   
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2.6 FIRE-PROTECTION-SERVICE VALVES 

A. General: UL listed and FM approved, with minimum 175-psig nonshock working-pressure rating.  
Valves for grooved-end piping may be furnished with grooved ends instead of type of ends 
specified.   

B. Gate Valves, NPS 2 and Smaller: UL 262; cast-bronze, threaded ends, solid wedge; OS&Y; and 
rising stem.   

C. Indicating Valves, NPS 2-1/2 and Smaller: UL 1091; butterfly or ball-type bronze body with 
threaded ends; and integral indicating device.   
1. Indicator: Electrical prewired, supervisory switch.  Coordinate voltage and number of 

circuits with Fire Alarm requirements.   

D. Gate Valves, NPS 2-1/2 and Larger: UL 262, iron body, bronze mounted, taper wedge, OS&Y, 
and rising stem.  Include replaceable, bronze, wedge facing ranges and flanged ends.   

E. Swing Check Valves, NPS 2 and Smaller: UL 312 or MSS SP-80, Class 150; bronze body with 
bronze disc and threaded ends.   

F. Swing Check Valves, NPS 2-1/2 and Larger: UL 312, cast-iron body and bolted cap, with bronze 
disc or cast-iron disc with bronze-disc ring and flanged ends.   

2.7 SPECIALTY VALVES 

A. Alarm Check Valves: UL 193, 175-psig working pressure; designed for horizontal or vertical 
installation, with cast-iron flanged inlet and outlet, bronze grooved seat with O-ring seals, and 
single-hinge pin and latch design.  Include trim sets for bypass, drain, electric sprinkler alarm 
switch, pressure gages, retarding chamber, and fill-line attachment with strainer.   
1. Option: Grooved-end connections for use with keyed couplings.   
2. Drip Cup Assembly: Pipe drain without valves, and separate from main drain piping.   

2.8 SPRINKLERS 

A. Automatic Sprinkler: With heat-responsive element complying with the following:   
1. NFPA 13, 2004 Edition 

B. Sprinkler Type and Categories: “Ordinary” temperature classification rating, unless otherwise 
indicated or required by application.  Areas of light hazard occupancy shall be of the quick 
response type.   
1. Orifice: ½ inch with discharge coefficient K between 5.3 and 5.8. 
2. Orifice: 17/32 inch with discharge coefficient K between 7.4 and 8.2. 

C. Sprinkler types, features, and options include the following: 
1. Concealed ceiling sprinklers, including cover plate painted to match ceilings for all areas 

with hard ceilings.   
2. Pendent sprinklers for all exposed areas. 
3. Semi-Recessed sprinklers upon pre-approval only 
4. Contractor to coordinate all finishes and types of heads with architect. 

D. Sprinkler Finishes: White finish, black anodized, bronze, and painted. 

E. Special Coatings: Wax, lead, and corrosion-resistant paint.   

F. Sprinkler Guards: Wire-cage type, including fastening device for attaching to sprinkler.   
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2.9 ALARM DEVICES 

A. General: Types matching piping and equipment connections.   

B. Water-Motor-Operated Alarms: UL 753, mechanical-operation type with pelton-wheel operator 
with shaft length, bearings and sleeve to suit wall construction and 10-inch- diameter, cast-
aluminum alarm gong with red-enamel factory finish.  Include NPS ¾ inlet and NPS 1 drain 
connections.   

C. Water-Flow Indicators: UL 346; electrical-supervision, vane-type water-flow detector, with 250-
psig pressure rating; and designed for horizontal or vertical installation.  Include two single-pole, 
double-throw, circuit switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 
24-V dc; complete with factory-set, field adjustable retard element to prevent false signals and 
tamperproof cover that sends signal if removed.  For wet system only.   

D. Pressure Switches: UL 753; electrical-supervision-type, water-flow switch with retard feature.  
Include single-pole, double-throw, normally closed contacts and design that operates on rising 
pressure and signals water flow.  For dry system only.   

E. Valve Supervisory Switches: UL 753; electrical; single-pole, double throw; with normally closed 
contacts.  Include design that signals controlled valve is in other than fully open position.   

F. Indicator-Post Supervisory Switches: UL 753; electrical; single-pole, double throw; with normally 
closed contacts.  Include design that signals controlled indicator-post valve is in other than fully 
open position.   

2.10 PRESSURE GAGES 

A. Pressure Gages: UL 393, 3-1/2- to 4-1/2-inch- diameter dial with dial range of 0 to 250 psig.  

2.11 COORDINATION 

A. All work of this contractor will be coordinated with other trades to insure minimal changes to the 
sprinkler system from the designs.  Careful coordination of mechanical and electrical ducts, pipe 
and conduit shall be required.   

B. The ceiling plenum must be carefully reviewed and coordinated with all trades.  In the event of 
conflict, the installation of the mechanical equipment and piping shall be in the following order: 
plumbing waste, rainwater, and soil lines; supply, return, and exhaust ductwork, water piping, fire 
protection piping.   

C. All piping shall be run concealed where possible.  All lines will be run as high as possible so as to 
not interfere with future changes to ceiling heights or other mechanical equipment.  This 
contractor will be responsible for all sleeves, core drills, and sealing of penetrations in walls, 
floors and structural members to facilitate the installation of the system.   

2.12 VALVE APPLICATIONS 

A. Indicate valve types to be used.  The following requirements apply: 
1. Fire-Protection-Service Valves: UL listed and FM approved for applications where 

required by NFPA 13 and NPFA 14.   
a. Shutoff Duty:  Use gate valves at building entry.  Use butterfly valves at other 

locations.   
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2. General-Duty Valves: For applications where UL-listed and FM-approved valves are not 
required by NFPA 13 and NFPA 14.   
a. Shutoff Duty: Use gate, ball, or butterfly valves. 

2.13 JOINT CONSTRUCTION 

A. Refer to Division 15 Section “Basic Mechanical Materials and Methods” for basic piping joint 
construction.   

B. Steel-Piping, Grooved Joints:  Use Schedule 40 steel pipe with cut or roll-grooved ends and 
Schedule 30 or thinner steel pipe with roll-grooved ends; steel, grooved-end fittings; and steel, 
keyed couplings.  Assemble joints with couplings, gaskets, lubricant, and bolts according to 
coupling manufacturer’s written instructions.  Use gaskets listed for dry-pipe service for dry 
piping.   

C. Dissimilar-Piping-Material Joints:  Construct joints using adapters or couplings compatible with 
both piping materials.  Use dielectric fittings if both piping materials are metal.  Refer to Division 
15 Section “Basic Mechanical Materials and Methods” for dielectric fittings.   

2.14 SERVICE-ENTRANCE PIPING 

A. Connect standpipe and sprinkler piping to fire supply piping of size and in location indicated.   

2.15 PIPING INSTALLATION 

A. Refer to Division 15 Section for basic piping installation.   

B. Locations and Arrangements: Drawing plans, schematics and diagram indicate general location 
and arrangement of piping.   
 
1. Deviations from approved working plans for piping require written approval from 

authorities having jurisdiction.  File written approval with Architect before deviating 
from approved working plans.   

C. Install mechanical sleeve seal at pipe penetrations in basement and foundation walls.  Refer to 
Division 15 Section.   

D. Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions in 
pipe sizes.   

E. Install unions adjacent to each valve in pipes NPS 2 and smaller.  Unions are not required on 
flanged devices or in piping installations using grooved joints.   

F. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 and larger 
connections grooved couplings may be used.   

G. Install “Inspector’s Test Connections” in sprinkler piping, complete with shutoff valve, sized and 
located according to NFPA 13.   

H. Install sprinkler piping with drains for complete system drainage.   

I. Install drain valves on standpipes.   

J. Install ball drip valves to drain piping between fire department connections and check valves.  
Drain to floor drain or outside building.  Install ball drips as needed on dry standpipe for drainage.   
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K. Install alarm devices in piping systems.   

L. Hangers and Supports: Comply with NFPA 13 for hanger materials.  Install according to NFPA 13 
for sprinkler piping and to NFPA 14 for standpipes.   

M. Seismic Protection: Install piping according to NFPA 13 – see Section 15070.   

N. Install piping with grooved joints according to manufacturer’s written instructions.  Construct 
rigid piping joints, unless otherwise indicated, or required by NFPA 13 for flexibility in seismic 
zones.   

O. Install pressure gages on riser.  Include pressure gages with connection not less than NPS ¼ and 
with soft metal seated globe valve, arranged for draining pipe between gage and valve.  Install 
gages to permit removal, and install where they will not be subject to freezing.   

2.16 VALVE INSTALLATION 

A. Refer to Division 15 Section “Valves” for installing general-duty valves.  Install fire-protection 
specialty valves, trim, fittings, controls, and specialties according to NFPA 13 and NFPA 14, 
manufacturer’s written instructions, and authorities having jurisdiction.   

B. Gate Valves: Install fire-protection-service valves supervised-open, located to control sources of 
water supply except from fire department connections.  Provide permanent identification signs 
indicating portion of system controlled by each valve.   

C. Alarm Check Valves:  Install valves in vertical or horizontal position for proper direction of flow, 
including bypass check valve and retard chamber drain-line connection.  Install valve trim in 
accordance with the valve manufacturer’s appropriate trim diagrams.  Install main drain to 
exterior.   

D. Dry-Pipe Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip 
valves, pressure gages, priming chamber attachment, and fill-line attachment.  Test valve for 
proper operation.  Install main drain to exterior.   
 
1. Air-Pressure Maintenance Devices for Dry-Pipe Systems: Install shutoff valves to permit 

servicing without shutting down sprinkler system; bypass valve for quick system filling; 
pressure regulator or switch to maintain system pressure; strainer, pressure ratings with 
14- to 60-psig adjustable range; and 175-psig maximum inlet pressure.   

2. Install compressed-air supply piping from building compressed-air piping system.   

2.17 SPRINKLER APPLICATIONS 

A. General: Sprinkler heads shall be of the latest design closed spray type of 165 F unless specified 
otherwise or required by code.  Heads in light hazard of shall be quick response type.  Heads shall 
be a minimum orifice size of ½”.  Temperature rating of heads in elevator shafts shall be 286 F.  
Extra Large Orifice (ELO) heads shall not be used unless specified.  Orifices larger than ½” may 
be used as required by density and spacing demands when specified.  Use sprinklers according to 
the following applications: 
 
1. Rooms without Ceilings: Upright and/or pendent sprinklers.  Provide mechanical guards 

on all heads at or below 7’-0” height above the floor or where damage from room 
occupant use may occur.   

2. Rooms with Suspended Ceilings: Recessed sprinklers. 
3. Rooms with Suspended Ceilings: Concealed sprinklers. 
4. Wall Mounting: Sidewall sprinklers with recessed escutcheon.   
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5. Spaces Subject to Freezing: Upright; pendent, dry-type; and sidewall, dry-type sprinklers.   
6. Provide freeze proof type automatic sprinkler heads serving loading dock, unconditioned 

spaces, areas subject to freezing and in other areas requiring their use.   

2.18 SPRINKLER INSTALLATION 

A. Every effort shall be required to insure that the heads form a symmetrical pattern in the ceiling 
grid, lights, diffusers and grilles.  Offsets shall be made in piping to accommodate ductwork in the 
ceiling.  Heads should be symmetrical and all piping run parallel or perpendicular to building 
lines.  
  
1. In no case shall sprinkler heads be installed closer than approved distances from ceiling 

obstructions.   
2. Automatic sprinkler heads located in corridors shall be in center line of corridor.   

B. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.  Use dry-type 
sprinklers with water supply from heated space.   

C. Install sprinkler in top and bottom of elevator shafts as required by code.   

2.19 LABELING AND IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13 
and NFPA 14 and in Division 15 Section “Mechanical Identification.” 

2.20 FIELD QUALITY CONTROL 

A. Flush, test, and inspect sprinkler piping according to NFPA 13, “System Acceptance” Chapter.   

B. Replace piping system components that do not pass test procedures and retest to demonstrate 
compliance.   

C. Report test results promptly and in writing to Architect and authorities having jurisdiction.   

2.21 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers having paint other than factory finish.  

2.22 PROTECTION 

A. Protect sprinkler from damage until Substantial Completion. 

2.23 COMMISSIONING 

A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and operate 
correctly.   

B. Verify that air compressors and their accessories are installed and operate correctly.   

C. Verify that specified tests of piping are complete and that “Material Test Certificates” are 
complete.   
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D. Verify that damaged sprinklers and sprinklers with paint or coating not specified are replaced with 
new, correct type.   

E. Verify that sprinklers are correct types, have correct finishes and temperature ratings, and have 
guards as required for each application.   

F. Drain dry-pipe sprinkler piping.   

G. Pressurize and check dry-pipe sprinkler piping air-pressure maintenance devices and air 
compressors.   

H. Fill wet-pipe sprinkler piping with water.   

I. Adjust operating controls and pressure settings.   

J. Coordinate with fire alarm tests.  Operate as required.   

2.24 DEMONSTRATION & TESTS 

A. Demonstrate equipment, specialties, and accessories.  Review operating and maintenance 
information.   

B. All tests will be conducted as required by the local authority having jurisdiction, and in no case 
less than those required by NFPA standards.  As a minimum, piping in the sprinkler system shall 
be tested at a water pressure at 200 psi for a period of not less two hours, or at 50 psi.  Bracing 
shall be in place, and air shall be removed from the system through the hydrants and drain valves 
before the test pressure is applied.  No apparent leaks will be permitted on interior or underground 
piping.   

C. The local jurisdiction having authority shall be notified at least three working days in advance of 
all tests and flushing.  This includes any flushing of undergrounds, hydrostatic testing, or flow 
testing that may be required.   

D. This contractor shall make all the required tests to the sprinkler system as required by code.  He 
shall be responsible to assure that the Contractor Test Certificates for the overhead and 
underground work are completed and delivered to the owner’s insurance underwriter to assure 
proper insurance credit.   

E. All tests requiring the witnessing by local authorities will be the responsibility of this contractor.  
If tests are not run or do not have the proper witness, then they will be run later and all damage 
caused by the system, or caused in uncovering the system for such test, will be borne by this 
contractor.   

F. Trip test dry pipe sprinkler system as required by code and authority having jurisdiction.   

2.25 WARRANTY 

A. This contractor shall warranty the sprinkler system and all its components for one year from the 
date of acceptance by the owner.  Any costs incurred to extend any warranties of materials to 
assure this time frame shall be borne by this contractor.   

END OF SECTION 
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SECTION 15410 - PLUMBING FIXTURES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes water closets, urinals, lavatories, faucets, sinks, service sinks, and electric water 
coolers. 

B. Related Sections: 
1. Section 15140 – Domestic Water Piping: Supply connections to plumbing fixtures. 
2. Section 15150 – Sanitary Waste and Vent Piping: Waste connections to plumbing 

fixtures. 

1.2 REFERENCES 

A. ARI 1010 (Air-Conditioning and Refrigeration Institute) - Drinking Fountains and self-contained 
Mechanically Refrigerated Drinking Water Coolers. 

B. ASME A112.6.1 (American Society of Mechanical Engineers) - Supports for Off-the-Floor 
Plumbing Fixtures for Public Use. 

C. ASME A112.18.1 (American Society of Mechanical Engineers) - Finished and Rough Brass 
Plumbing Fixture Fittings. 

D. ASME A112.19.1 (American Society of Mechanical Engineers) - Enameled Cast Iron Plumbing 
Fixtures. 

E. ASME A112.19.2 (American Society of Mechanical Engineers) - Vitreous China Plumbing 
Fixtures. 

F. ASME A112.19.3 (American Society of Mechanical Engineers) - Stainless Steel Plumbing 
Fixtures. 

G. ASME A112.19.4 (American Society of Mechanical Engineers) - Porcelain Enameled Formed 
Steel Plumbing Fixtures. 

H. ASME A112.19.5 (American Society of Mechanical Engineers) - Trim for Water-Closet Bowls, 
Tanks, and Urinals. 

1.3 SUBMITTALS 

A. Submittal:  Provide in accordance with the General Conditions of the Contract.  

B. Product Data: Submit catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, 
trim, and finishes. 

C. Manufacturer's Installation Instructions: Submit installation methods and procedures. 

1.4 CLOSEOUT SUBMITTALS 

A. Provide in accordance with the General Conditions of the Contract. 

B. Operation and Maintenance Data:  Submit fixture, trim, exploded view and replacement parts lists. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept fixtures on site in factory packaging.  Inspect for damage.  

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in place 
to protect fixtures and prevent use.  

PART 2 PRODUCTS 

2.1 TANK TYPE WATER CLOSETS  

A. Manufacturers:  Gerber, Kohler, Eljer, and American Standard. 

B. Provide as scheduled on the Drawings. 

2.2 LAVATORIES and SINKS 

A. Manufacturers:  Bradley, Cornerstone, Kohler, American Standard, and Eljer. 

B. Provide as scheduled on the Drawings. 

2.3 SHOWERS ENCLOSURES and TUBS 

A. Manufacturers: Aquaglass, Kohler, Crane, and Lasco. 

2.4 FAUCETS 

A. Manufacturers: Delany, Zurn, Chicago Faucet, T&S Brass, Symmons, and Kohler. 

B. Provide as scheduled on the Drawings. 

2.5 ELECTRIC WATER COOLERS 

A. Manufacturers:   Elkay, Oasis, and Sunroc. 

B. Provide as scheduled on the Drawings. 

2.6 SERVICE SINKS 

A. Manufacturers:  Kohler, Fiat, Eljer, and American Standard. 

B. Provide as scheduled on the Drawings. 

 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify walls and floor finishes are prepared and ready for installation of fixtures. 

B. Verify electric power is available and of correct characteristics. 
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C. Confirm millwork is constructed with adequate provision for installation of counter top lavatories 
and sinks. 

3.2 PREPARATION 

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture rough-
in schedule for particular fixtures. 

3.3 INSTALLATION 

A. Install Work in accordance with International Plumbing Code and Salt Lake City standards. 

B. Install each fixture with trap, easily removable for servicing and cleaning. 

C. Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and 
escutcheons. 

D. Install components level and plumb. 

E. Install and secure fixtures in place with wall carriers and bolts. 

F. Seal fixtures to wall and floor surfaces with sealant color to match fixture. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A.  Review millwork shop-drawings.  Confirm location and size of fixtures and openings before rough in 
and installation. 

3.5 ADJUSTING 

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow. 

3.6 CLEANING 

A.  Clean plumbing fixtures and equipment. 

3.7 PROTECTION OF INSTALLED CONSTRUCTION 

A. Do not permit use of fixtures before final acceptance. 

END OF SECTION 
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 SECTION 15550 - BREECHING, CHIMNEYS, AND STACKS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes fabricated breeching, manufactured chimneys for gas fired equipment, vent 
dampers, manufactured double wall chimneys for fuel fired equipment, induced draft fans, single 
wall metal free-standing stacks. 

B. Related Sections: 
1. Section 15060 – Hangers and Supports: Product requirements for hangers and supports 

for placement by this section.  
2. Section 15080 – Mechanical Insulation: Execution requirements for insulation specified 

by this section. 

1.2 REFERENCES 

A. ANSI Z21.66 - Electrically Operated Automatic Vent Damper Devices for Use with Gas-Fired 
Appliances. 

B. ANSI Z21.67 - Mechanically Actuated Automatic Vent Damper Devices for Use with Gas-Fired 
Appliances. 

C. ANSI Z21.68 - Thermally Operated Automatic Vent Damper Devices for Use with Gas-Fired 
Appliances. 

D. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip. 

E. ASTM A924 – General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process. 

F. ASTM A653 - Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) 
by the Hot-Dip Process. 

G. ASTM A569 - Steel, Sheet and Strip, Carbon (0.15 Maximum Percent) Hot-Rolled Commercial 
Quality. 

H. NFPA 54 (ANSI Z223.1) (National Fire Protection Association) - The National Fuel Gas Code. 

I. SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association) - HVAC Duct 
Construction Standards - Metal and Flexible. 

J. UL 103 (Underwriters Laboratories, Inc.) - Standard for Factory Built Low Heat Chimneys. 

K. UL 378 (Underwriters Laboratories, Inc.) - Standard for Draft Equipment. 

L. UL 441 (Underwriters Laboratories, Inc.) - Standard for Gas Vents. 

M. UL 641 (Underwriters Laboratories, Inc.) - Standard for Low Temperature Venting Systems. 

N. UL 959 (ANSI Z181.1) (Underwriters Laboratories, Inc.) - Medium Heat Appliance Factory Built 
Chimneys. 
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O. SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association) – Guide for 
Steel Stack Construction. 

1.3 DEFINITIONS 

A. Vent: Portion of a venting system designed to convey flue gases directly outdoors from a vent 
connector or from an appliance when a vent connector is not used. 

B. Vent Connector: Part of a venting system that conducts the flue gases from the flue collar of an 
appliance to a chimney or vent, and may include a draft control device. 

1.4 DESIGN REQUIREMENTS 

A. Factory built vents and chimneys used for venting natural draft appliances complying with NFPA 
211 and UL listed and labeled. 

1.5 SUBMITTALS 

A. Submittals:  provide in accordance with the General Conditions of the Contract.  

B. Product Data: Submit data indicating factory built chimneys, including dimensional details of 
components and flue caps, dimensions and weights, electrical characteristics and connection 
requirements 

C. Manufacturer's Installation Instructions: Submit assembly, support details, and connection 
requirements. 

1.6 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 PRODUCTS 

2.1 TYPE B DOUBLE WALL GAS VENTS  

A. Manufacturers:  Salkirk Metalbestos, Simpson Dura-Vent, Ameri-Vent, United McGrill, and 
Metal Fab. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with NFPA 54, ANSI Z223.1, NFPA 31. 

B. Install breeching with minimum of joints.  Align accurately at connections, with internal surfaces 
smooth. 

C. Support breeching from building structure, rigidly with suitable ties, braces, hangers and anchors 
to hold to shape and prevent buckling.  Support vertical breeching, chimneys, and stacks at 12 foot 
(4 m) spacing, to adjacent structural surfaces, or at floor penetrations.  Refer to SMACNA HVAC 
Duct Construction Standards - Metal and Flexible for equivalent duct support configuration and 
size. 
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D. For Type B double wall gas vents, maintain UL listed minimum clearances from combustibles.  
Assemble pipe and accessories for complete installation. 

E. Install vent dampers, locating close to draft hood collar, and secured to breeching. 

END OF SECTION 
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SECTION 15600 - RADIANT TUBE HEATERS (VACUUM TYPE) 

 
 
PART I- GENERAL 
 
1.1  DESCRIPTION OF WORK 
 

A. The work covered under this section consists of furnishing all materials, equipment and labor 
necessary to make the installation of the heat generating equipment, piping and specialties complete as 
indicated on the plans and as specified. 

 
B. Types of heating system specified in this section include the following: 

 
1. Natural Gas, Radiant Heaters. 

 
PART II- PRODUCTS 
 
2.1      RADIANT HEATERS 
 

A. Approved Manufacturers: 
 

1. Roberts-Gordan 
2. Superior Radiant 
3. Detroit Radiant 
4. Space Ray 
5. Reflect-O-Ray 
6. No substitutes allowed 

 
B. General: 

 
1. System shall be fired on Natural Gas. 

 
2. System shall operate under negative pressure created by a vacuum pump, to preclude the 

possibility of gases escaping into the building.  
 
3. System is to be the low intensity type to assure even heat distribution. 
 
4. System shall operate in a non-condensing mode for standard efficiency. 
 
5. System is to have aluminized or hot rolled steel combustion chambers and 4" aluminized steel 

pipe or hot rolled steel pipe. 
 
6. A system shall consist of a number of burner units, utilizing one vacuum pump, radiant pipe, 

reflectors and a control system. 
 
7. A building may require one or more of these systems as shown on the plans. 
 

C. Standards: 
 

1. The heating system shall be design certified by the American Gas Association and this per 
American National standards Z 83.6b “Vented Infrared Radiant Heaters.”  

 
2. Combustion System:  the combustion system will be the non-condensing type and the system 

shall meet or exceed American National Standards for a radiant pipe, non-condensing 
appliances. 
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3. Each burner shall have a name plate affixed bears the seal of the American Gas Association. 
 
7. The manufacturer, on the requests of the Engineer, will supply a copy of the current design 

certification to cover the entire system.  Manufacturer must comply by not altering the 
approved design certification. 

 
8. To assure safe operation, clearances to combustibles must not exceed those measured from 

the surface of the radiant pipe as directed from the manufacture or as shown on the contract 
documents. 

 
D. Pre-mix, Burner Units: 

 
1. Each burner shall consist of a burner head, pre-wired gas controls, transformer, direct spark 

ignition (DSI) or hot surface igniter (HSI). 
 
2. Combustion chamber shall have factory installed sight ports on the side of the combustion 

chamber. 
 
3. Design firing rates shall be  as called out on the drawing schedule.  To assure even heat 

distribution, BTU size shall not exceed the size indicated on the Contract Drawings.  The 
system shall employ the proper number of firing units as indicated on the plans. 

 
4. Outside Air:  When specified, the system shall be capable of supplying air from the outside to 

each burner and end vent assembly in order to support combustion in contaminated 
environments.  

 
E. Burner Control: 

 
1. All burners shall be factory wired for 110 volts with transformer for 24 volt direct spark 

ignition (DSI) or hot surface igniter (HSI) operation and supplied with grounded 18” three-
wire pigtail located at rear of the burner. 

 
2. To assure a high degree of fail safe operation, the design shall preclude main flow of gas if 

any or all of the following abnormal conditions occur. 
 

a. Vacuum pump motor fails (vacuum proving switch cuts power to burners). 
 
b. Power Fails (gas valves in burners close in safe position).  
 
c. Gas Regulator 

 
 

F.   Radiant Tubing – Heat Exchanger:  
 

1. Tubing in the radiant tube section shall be 16 gauge aluminized or hot rolled steel. 
 
2. Tailpipe shall be 4” tubing aluminized or porcelain coated inside and out steel with a 

minimum construction of 16 gauge. 
 
3. Hanging of the system must be in accordance with the AGA manufacturer recommendations, 

local codes and be to professional trade standards. 
 
4. Tubing in the radiant pipe section must be secured with a stainless steel coupler.  Tubing in 

the talepipe section must be secured with a 12” long stainless steel coupler that is lined for 
corrosion prevention.  A pin in the coupler is required to assure each section of tubing is 
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equally held in place.  Short muffler type clamps are not acceptable means of fastening tube 
lengths. 

 
H.   Reflectors 

 
1. Reflectors shall be of a highly reflective material such as Stainless Steel with a minimum 

reflectivity of 0.91 (reference A.G.A. Research Bulletin #83 and Critical Table – Nat. Bureau 
of Standards). 

 
2. Reflector shall provide continuous coverage over the entire system, from end burners up to 

the vacuum pump.  All reflectors shall be overlapped a minimum of 9”, with no gaps. 
 
3. To assure a minimum of convection loss, reflector end caps and joint pieces shall be used at 

elbows and tees. 
 
4. Reflectors shall be of the “deep dish” design, effectively  “wrapping” three sides of the 

piping. 
 
5. When indicated; reflector side extensions shall be installed and secured to both the reflectors 

with “Z” Clips, and to piping with support brackets.  Tilting of reflectors is not an acceptable 
alternative.  

 
I. Vacuum Pump: 

 
1. The system shall vent all products of combustion by means of a vacuum pump.  

 
2. Vacuum pump shall be equipped with a ¾ HP, 60 Hz 120 Volt, 3450 RPM, 1 phase 

motor.  This motor shall have thermal overload protection, and sealed ball bearings.  
Motor must have the same rotation as indicated on the fan scroll. 

 
3. The scroll of the pump shall be cast iron or cast aluminum with a minimum thickness of 

3/16 inch.  The impeller wheel shall be cast 319 alloy aluminum with a minimum metal 
thickness of 3.32 inch.  The scroll shall discharge in the vertical direction with a non-
restrictive weather cap installed exterior of the building. 

 
4. There shall be a low voltage (24 volt) two-wire circuit from the vacuum proving switch 

(located at the inlet of the vacuum pump) to the thermostat. 
  
5. To further assure a high degree of safety, the system will be under negative pressure at all 

times during operation to preclude the possibility of the escape of combustion gases into 
the building. 

 
J. System Controls: 

 
1. All control circuits must be properly polarized.  All burner units located on one radiant branch 

must be on the same zone.  All burner units using the same tail pipe branch must also be on the 
same zone.  

 
2. All vacuum pumps shall be provided with a vacuum proving switch to prevent opening of the gas 

valves until a vacuum in the pipe is established. 
 

K. Warranty/Performance & Prior Approval Requirements: 
 

1. The entire system shall have a minimum of a three year warranty on ALL components.  
 

2. All warranties must be submitted, in writing, from the manufacturer. 
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PART III – EXECUTION 
 
3.1 EQUIPMENT 
 

A. Install all equipment in strict accordance with manufacturers recommendation, local codes and 
ordinances and installation standards. 

 
B. Verify all equipment is installed with proper clearances around units to provide easy maintenance, 

service and repair. 
 
C. Verify all electrical characteristics of equipment with manufacturer to make certain all wiring is in 

accordance with the national electric Code and coordinate size of motor loads and power service 
requirements with electrical contractor.  

 
 
 

END OF SECTION - 15600 
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SECTION 15670 - AIR COOLED CONDENSING UNITS AND GAS FIRED FURNACES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes forced-air furnaces, refrigerant cooling coils, air-cooled condensing units, and 
controls. 

B. Related Sections: 
1. Section 15140 – Domestic Water Piping: Execution requirements for humidifier supply 

and condensate drains specified by this section. 
2. Section 15190 – Fuel Piping: Execution requirements for fuel piping specified by this 

section. 
3. Section 15810 – Ducts: Execution requirements for ductwork and duct liner specified by 

this section. 
4. Section 15820 – Duct Accessories: Execution requirements for flexible duct connections 

specified by this section. 
5. Section 15860 – Air Cleaning Devices: Product requirements for air filters for placement 

by this section. 
6. Section 16150 – Wiring connections: Execution requirements for electric connections 

specified by this section. 
7. Section 16225 - Motors: Product requirements for electric motors for placement by this 

section. 

1.2 REFERENCES 

A. ARI 210/240 (Air-Conditioning and Refrigeration Institute) - Unitary Air-Conditioning and Air-
Source Heat Pump Equipment. 

B. ARI 270 (Air-Conditioning and Refrigeration Institute) - Sound Rating of Outdoor Unitary 
Equipment. 

C. ARI 520 (Air-Conditioning and Refrigeration Institute) - Positive Displacement Refrigerant 
Compressors, Compressor Units and Condensing Units. 

D. ARI 610 (Air-Conditioning and Refrigeration Institute) - Central System Humidifiers for 
Residential Applications. 

E. ASHRAE 15 (American Society of Heating, Refrigerating and Air-Conditioning Engineers) - 
Safety Code for Mechanical Refrigeration. 

F. ASHRAE 103-1982 (American Society of Heating, Refrigerating and Air-Conditioning 
Engineers) - Heating Seasonal Efficiency of Central Furnaces and Boilers, Methods of Testing. 

G. NEMA MG 1 (National Electrical Manufacturers Association) - Motors and Generators. 

H. NFPA 31 (National Fire Protection Association) - Installation of Oil Burning Equipment. 

I. ANSI Z223.1-NFPA 54 (National Fire Protection Association) - National Fuel Gas Code. 

J. NFPA 211 (National Fire Protection Association) - Chimneys, Fireplaces, Vents, and Solid Fuel 
Burning Appliances. 
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K. UL 207 (Underwriters Laboratories, Inc.) - Refrigerant-Containing Components and Accessories, 
Non-Electrical. 

L. UL 303 (Underwriters Laboratories, Inc.) - Refrigeration and Air-Conditioning Condensing and 
Compressor Units. 

M. UL 727 (Underwriters Laboratories, Inc.) - Oil-Fired Central Furnaces. 

N. UL 729 (Underwriters Laboratories, Inc.) - Oil-Fired Floor Furnaces. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittals procedures. 

B. Product Data: Submit rated capacities, efficiencies, weights, required clearances, and location and 
size of field connections, accessories, electrical nameplate data, and wiring diagrams. 

C. Design Data: Indicate refrigerant pipe sizing. 

D. Manufacturer's Installation Instructions: Submit rigging, assembly, and installation instructions. 

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Project Record Documents:  Record actual locations of components and connections. 

C. Operation and Maintenance Data:  Submit manufacturer's descriptive literature, operating 
instructions, service instructions, installation instructions, maintenance and repair data, and parts 
listing. 

1.5 QUALITY ASSURANCE 

A. Perform work in accordance with refrigeration standards for brazing, purging, installing, testing, 
and operation of refrigeration / air conditioning standards. 

B. Use tubing benders on soft drawn (line sets) refrigeration tubing 7/8” and smaller. 

C. Provide traps whenever compressor is 4 feet or more lower than the evaporator. 

D. Final refrigeration line size to be determined by refrigeration specialist.  Review with engineer of 
record pipe sizing including refrigeration velocities, length of run, number of estimated elbows, 
and pressure drop.  

1.6 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing products specified in this section with 
minimum five years documented experience. 

B. Installer:  Company specializing in performing Work of this section with minimum five years 
documented experience with appropriate references.  
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1.7 PRE-INSTALLATION MEETING 

A. Section 01300 - Administrative Requirements: Preinstallation meeting. 

B. Convene minimum one week prior to commencing Work of this section. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Accept furnaces, humidifiers, electronic air cleaners, condensing units and thermostats on site in 
factory packaging.  Inspect for damage. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Do not install condensing unit foundation pad when ground is frozen or muddy. 

1.10 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.11 WARRANTY 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 

B. Furnish one year warranty from time of start-up for all parts and labor of furnace, condensing unit, 
evaporator (including refrigerant), and all associated parts including line sets.  Warranty does not 
include filter replacement once unit is occupied. 

C. Furnish five year manufacturers warranty for heat exchangers and condensing units compressors. 

1.12 MAINTENANCE SERVICE 

A. Section 01700 - Execution Requirements: Maintenance service. 

B. Furnish service and maintenance of furnace and accessories for one year from Date of Substantial 
Completion. 

1.13 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 

PART 2 PRODUCTS 

2.1 GAS FIRED FURNACES 

A. Manufacturers:   
1. Lennox 
2. York 
3. The Trane Company 
4. Carrier  
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5. Substitutions: Others may be approved after engineer approval.  Review and approval 
must be done 2 days prior to bid date.  Call for all prior approvals. 

B. Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet, supply fan, 
heating element, controls, air filter and accessories; wired for single power connection with 
control transformer. 
1. Air Flow Configuration:  See plans. 
2. Fuel:  Natural gas fired. 
3. Electric Refrigeration: Refrigerant cooling coil and outdoor package containing 

compressor, condenser coil and condenser fan. 
4. Accessories:  

C. Cabinet:  Steel with baked enamel finish, easily removed and secured access panels with safety 
interlock switches and lined insulation. 

D. Supply Fan: Centrifugal type rubber mounted with direct drive and adjustable variable pitch motor 
pulley. 

E. Motor:  Direct drive, multiple speed, permanently lubricated. 

F. Heat Exchanger:  Aluminized steel crimped or welded construction [with plastic laminated steel 
clamshell or aluminum finned stainless steel tube heat exchangers, aluminized steel tubular type. 

G. Gas Burner: 
1. Atmospheric type with adjustable combustion air supply, 
2. Gas valve provides 100 percent safety gas shut-off; 24 volt combining pressure 

regulation, safety ignition system, manual On-Off valve, pilot filtration, automatic 
electric valves. 

3. Electronic or pilot ignition, with hot surface igniter. 
4. Corrosion resistant combustion air blower with permanently lubricated motor. 

H. Gas Burner Safety Controls: 
1. Thermocouple sensor: Prevents opening of gas valve until pilot flame is proven and stops 

gas flow on ignition failure.  Ignition and flame- sensing safety controls to prove 
adequate combustion air supply and stop gas flow on ignition failure. 

2. Flame rollout switch: Installed on burner box and prevents unsafe operation. 
3. Blocked Vent shutoff system: Temperature sensor installed on draft hood and prevents 

operation, manual reset. 
4. Limit Control: Fixed stop at maximum permissible setting, de-energizes burner on 

excessive outlet air temperature, automatic resets. 

I. Operating Controls 
1. Room Thermostat: Cycles furnace system on and off to maintain room temperature 

setting.  Stat is to be 7-Day programmable stat unless otherwise noted on the contract 
document. 

2. Supply Fan Control: Energize from outlet air temperature or timer device independent of 
burner controls, with adjustable timed off delay and fixed timed on delay, with manual 
switch for continuous fan operation. 

J. Air Filters: 1 inch (25 mm) thick glass fiber, disposable type arranged for easy replacement. 

K. Performance: 
1. Ratings:  Seasonal Efficiency Rating not less than requirements of ASHRAE 90.1. 
2. Refer to Furnace Schedule.  Gas heating capacities are sea level ratings. 
3. Air Handling: 
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a. See plans. 
4. Heating Capacity: 

a. Heating output at installed altitude:  See plans for elevation.  Size in accordance 
with Air Conditioning Contractors Association (ACCA) Manual J., ARI 
Standards, and ASHRAE Standards. 

b. Heating input: See plans 
 

2.2 EVAPORATOR COIL UNITS 

A. Manufacturers:   
1. Lennox 
2. York 
3. The Trane Company 
4. Carrier  
5. Substitutions: Others may be approved after engineer approval.  Review and approval 

must be done 2 days prior to bid date.  Call for all prior approvals. 

B. Construction and Ratings: In accordance with ARI 210/240, and UL 207. 

C. Evaporator Coil: Copper tube aluminum fin assembly, galvanized or polymeric drain pan, drain 
connection, refrigerant piping connections, restricted distributor or thermostatic expansion valve, 
steel cabinet with baked enamel finish and insulation. 

D. Cooling Capacity: 
1. See plans. 

2.3 CONDENSING UNITS 

A. Manufacturers:   
1. Lennox 
2. York 
3. The Trane Company 
4. Carrier 
5. Substitutions: Others may be approved after engineer approval.  Review and approval 

must be done 2 days prior to bid date.  Call for all prior approvals. 

B. Construction and Ratings: In accordance with ARI 210/240, UL 207 and UL 303]. Testing:  
ASHRAE 14. 

C. Compressor:  hermetic, resiliently mounted integral with condenser, with positive lubrication, 
crankcase heater, high-pressure control (lock out), low pressure control, motor overload 
protection, service valves and drier. Furnish time delay control to prevent short cycling. 

D. Refrigeration Accessories: Filter Drier, high-pressure switch (manual reset), low-pressure switch 
(automatic reset), service valves (typically on condensing unit).  Furnish thermostatic expansion 
valves, refrigerant lines, factory cleaned, dried, pressurized and sealed, with insulated suction line. 
Also furnish poly base pad for condensing unit to sit on and suction line trap to be installed on 
every line set as close to evaporator as possible.                                                                                                              

E. Air Cooled Condenser:  ARI 520; aluminum fin and copper tube coil, with direct drive axial 
propeller fan resiliently mounted, galvanized fan guard. 
1. Rated cooling output:  See plans. 
2. Condenser ambient air:  See plans. 

AIR COOLED CONDENSING UNITS AND GAS FIRED FURNACES 15530 - 5 



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 
 

F. Refrigeration Operating Controls 
1. Room Thermostat: Cycles condensing unit and supply fan to maintain room temperature 

setting. 
2. Low Ambient Kit: See plans. 

2.4 THERMOSTATS  

A. Manufacturers:   
1. Thermostats  

B. Adjustable Room Thermostat: Low voltage, to control heating system on and off operation, 
compressor and condenser fan and supply fan to maintain temperature setting. Include system 
selector switch (heat-off-cool) and fan control switch (auto-on). 

C. Electric solid state microcomputer based room thermostat with remote sensor: 
1. Automatic switching from heating to cooling. 
2. Preferential rate control to minimize overshoot and deviation from setpoint. 
3. Set-up for four separate temperatures for each day. 
4. Instant override of setpoint for continuous or timed period from one hour to 31 days. 
5. Short cycle protection. 
6. Programming based on weekdays, Saturday and Sunday. 
7. Selection features including degree F, clock, fan on-auto. 
8. Battery replacement without program loss. 
9. Thermostat display: 

a. Time of day. 
b. Actual room temperature. 
c. Programmed temperature. 
d. Programmed time. 
e. Duration of timed override. 
f. Day of week. 
g. System mode indication: heating, cooling, auto, off, fan auto, fan on. 

2.5 ELECTRICAL CHARACTERISTICS AND COMPONENTS 

A. Section 16150 - Wiring Connections: Requirements for electrical characteristics. 
1. See plans for electrical performance and rating of units. 

B. Section 16225 - Motors: Requirements for motors. 

C. Disconnect Switch: Mount switch on or near equipment. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify building is ready for installation of units and openings are as indicated on Drawings. 

3.2 INSTALLATION 

A. Install in accordance with references below. 

B. Install gas fired furnaces in accordance with ANSI Z223.1 (NFPA 54).  
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C. Install vent connections in accordance with NFPA 211 and ANSI Z223.1/NFPA 54. 

D. Install refrigeration systems in accordance with ASHRAE 15. 

E. Mount air cooled condenser-compressor package on 4” thick concrete pad.  Poly pad may be 
acceptable is approved by owner and architect. 

F. Connect furnace to gas fuel piping. 

G. Pipe pvc drain from evaporator to nearest floor drain.  All drains from evaporator shall be installed 
with a minimum of 2” pvc trap.   

H. Connect units to electric supply and connect controls remote from units. 

I. Install control components supplied with equipment and provide control wiring. 

J. Install evaporator unit in section of lined ductwork fastened to furnace. Connect return air and 
evaporator unit duct to system ductwork rigidly and seal all sides with paint brush applied “Design 
Polymers DP 1010” duct sealer. 

3.3 SCHEDULES 

A.  See schedule sheets M0.1 / M0.2. 

END OF SECTION 
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SECTION 15810 - DUCTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes metal ductwork, nonmetallic ductwork, casing and plenums, buried ductwork, 
kitchen hood ductwork, duct cleaning. 

B. Related Sections: 
1. Section 15060 – Hangers and Supports: Product requirements for hangers, supports and 

sleeves for placement by this section.  

1.2 REFERENCES 

A. ASTM A36 - Structural Steel. 

B. ASTM A90 - Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles. 

C. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip. 

D. ASTM A366 - Steel, Sheet, Carbon, Cold Rolled, Commercial Quality. 

E. ASTM A568 - Steel, Sheet, Carbon, and High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled. 

F. ASTM A569 - Steel, Carbon (0.15 Maximum, Percent), Hot-Rolled Sheet and Strip, Commercial 
Quality. 

G. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate. 

H. NFPA 90A (National Fire Protection Association) - Installation of Air Conditioning and 
Ventilating Systems. 

I. NFPA 90B (National Fire Protection Association) - Installation of Warm Air Heating and Air 
Conditioning Systems. 

J. SMACNA (Sheet Metal Air Conditioning Contractors’ National Association) - HVAC Air Duct 
Leakage Test Manual. 

K. SMACNA (Sheet Metal Air Conditioning Contractors’ National Association) - HVAC Duct 
Construction Standards - Metal and Flexible. 

L. SMACNA (Sheet Metal Air Conditioning Contractors’ National Association) - Fibrous Glass Duct 
Construction Standards. 

M. UL 181 (Underwriters Laboratories, Inc.) - Factory-Made Air Ducts and Connectors. 

1.3 PERFORMANCE REQUIREMENTS 

A. No variation of duct configuration or sizes other than those of equivalent or lower loss coefficient 
is permitted except by written permission.  Size round ducts installed in place of rectangular ducts 
in accordance with ASHRAE table of equivalent rectangular and round ducts.  All variations must 
be pre-approved, no exceptions taken. 
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1.4 SUBMITTALS 

A. Provide in accordance with the General Conditions of the Contract.  

B. Test Reports: Indicate pressure tests performed.  Include date, section tested, test pressure, and 
leakage rate, following SMACNA HVAC Air Duct Leakage Test Manual. 

C. Manufacturer's Installation Instructions: Submit special procedures for glass fiber ducts. 

1.5 CLOSEOUT SUBMITTALS 

A. Project Record Documents:  Record actual locations of ducts and duct fittings.  Record changes in 
fitting location and type. Show additional fittings used. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards - Metal and 
flexible. 

B. Construct ductwork to NFPA 90A and NFPA 90B standards. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Do not install duct sealant when temperatures are less than those recommended by sealant 
manufacturers. 

B. Maintain temperatures during and after installation of duct sealant. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication.  All heights of ductwork must be coordinated in 
the field prior to fabrication.  Contractor to coordinate with all ceiling heights and building 
structure to ensure all ductwork will fit prior to any fabrication.  Additional costs will not be 
tolerated for contractor’s failure to become familiar with the site conditions. 

1.9 WARRANTY 

A. Furnish 1 year manufacturers warranty for ducts. 

PART 2 PRODUCTS 

2.1 DUCT MATERIALS 
 

A. Galvanized Steel Ducts: ASTM A525 and ASTM A527 galvanized steel sheet, lock-forming 
quality, having G60 zinc coating of in conformance with ASTM A90. 

B. Steel Ducts: ASTM A366 A569 A568. 

C. Aluminum Ducts: ASTM B209; aluminum sheet, alloy 3003-H14.  Aluminum Connectors and 
Bar Stock: Alloy 6061- T6 or of equivalent strength. 

D. Fasteners:  Rivets, bolts, or sheet metal screws. 
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E. Hanger Rod: ASTM A36; steel, galvanized threaded both ends, threaded one end, or continuously 
threaded. 

2.2 DUCTWORK FABRICATION 

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - Metal 
and Flexible, and as indicated on Drawings.  Furnish duct material, gages, reinforcing, and sealing 
for operating pressures indicated. 

B. Construct T's, bends, and elbows with minimum radius 1-1/2 times centerline duct width.  Where 
not possible and where rectangular elbows are used, provide turning vanes.  Where acoustical 
lining is indicated, furnish turning vanes of perforated metal with glass fiber insulation. 

C. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 
30 degrees divergence upstream of equipment and 45 degrees convergence downstream. 

D. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages 
indicated in SMACNA Standard. Minimum 4 inch (100 mm) cemented slip joint, brazed or 
electric welded.  Prime coat welded joints. 

E. Provide standard 45-degree lateral wye takeoffs.  When space does not allow 45-degree lateral 
wye takeoff, use 90-degree conical tee connections. 

F. Verify field measurements prior to fabrication.  All heights of ductwork must be coordinated in 
the field prior to fabrication.  Contractor to coordinate with all ceiling heights and building 
structure to ensure all ductwork will fit prior to any fabrication.  Additional costs will not be 
tolerated for contractor’s failure to become familiar with the site conditions. 

 

2.3 Insulated Flexible Ducts: 

A. Manufacturers: Flex Master or Equal 

B. Two ply vinyl film supported by helical wound spring steel wire; fiberglass insulation; 
polyethylene aluminized vapor barrier film. 
1. Pressure Rating: 10 inches wg (2.50 kPa) positive and 1.0 inches wg (250 Pa) negative. 
2. Maximum Velocity: 4000 fpm (20.3 m/sec). 
3. Temperature Range:  -10 degrees F to 160 degrees F (-23 degrees C to 71 degrees C). 

2.4 GLASS FIBER DUCTS 

A. Fabricate in accordance with SMACNA Fibrous Glass Duct Construction Standards, except as 
indicated on Drawings.  (Return air boots and transfer ducts only). 

B. Pressure sensitive tape, UL approved. 2 inch (50mm) wide pressure sensitive tape, UL approved. 

C. Machine-fabricate glass fiber ducts and fittings.  Make only minor on site manual adjustments. 

D. Staple duct joints and tape with 3 inch (75 mm) wide 2 mil (0.05) thick or 2 inch (50 mm) wide 3 
mil (0.75 mm) thick aluminum. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements:  Coordination and project conditions. 

B. Verify sizes of equipment connections before fabricating transitions. 

3.2 INSTALLATION  

A. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal 
and Flexible. 

B. Install glass fiber ducts in accordance with SMACNA Fibrous Glass Duct Construction Standards.  
Obtain manufacturer's inspection and acceptance of fabrication and installation at beginning of 
installation. 

C. During construction, install temporary closures of metal or taped polyethylene on open ductwork 
to prevent construction dust from entering ductwork system. 

D. Use crimp joints with or without bead or beaded sleeve couplings for joining all round ducts. 

E. Use double nuts and lock washers on threaded rod supports. 

F. Connect flexible ducts to metal ducts with draw bands.  Maximum flex duct length 4’. 

3.3 INTERFACE WITH OTHER PRODUCTS 

A. Install openings in ductwork where required to accommodate thermometers and controllers.  
Install pilot tube openings for testing of systems.  Install pilot tube complete with metal can with 
spring device or screw to prevent air leakage.  Where openings are provided in insulated 
ductwork, install insulation material inside metal ring. 

B. Connect terminal units to supply ducts directly.  Do not use flexible duct to change direction. 

3.4 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Clean duct system and force air at high velocity through duct to remove accumulated dust.  To 
obtain sufficient air flow, clean one half of system completely before proceeding to other half.  
Protect equipment with potential to be harmed by excessive dirt with temporary filters, or bypass 
during cleaning. 

3.5 SCHEDULES 
 
 

DUCTWORK MATERIAL SCHEDULE 
 
 AIR SYSTEM    MATERIAL 
 
 Supply     Galvanized Steel, Aluminum 
 (Heating Systems)    
 
 Supply     Galvanized Steel, Aluminum 
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 (System with Cooling Coils)   
 
 Return and Relief   Galvanized Steel, Aluminum 
 
 General Exhaust   Galvanized Steel, Aluminum 
 
 Transfer Air and   Fibrous Glass Duct. 
 Sound Boots 
 
  

END OF SECTION 
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SECTION 15820 - DUCT ACCESSORIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes back-draft dampers, combination fire-and-smoke dampers, duct access doors, fire 
dampers, smoke dampers, volume control dampers, flexible duct connections and duct test holes. 

B. Related Sections: 
1. Division 16 - Wiring Devices: Execution requirements for connection of electrical 

Combination Smoke and Fire Dampers specified by this section.  
2. Section 15905 - HVAC Instrumentation: Execution and Product requirements for 

connection and control of Combination Smoke and Fire Dampers for placement by this 
section. 

1.2 REFERENCES 

A. NFPA 90A (National Fire Protection Association) - Installation of Air Conditioning and 
Ventilating Systems. 

B. NFPA 92A (National Fire Protection Association) - Smoke Control Systems. 

C. SMACNA (Sheet Metal Air Conditioning Contractors’ National Association) - HVAC Duct 
Construction Standards - Metal and Flexible. 

D. UL 33 (Underwriters Laboratories, Inc.) - Heat Responsive Links for Fire-Protection Service. 

E. UL 555 (Underwriters Laboratories, Inc.) - Fire Dampers and Ceiling Dampers. 

F. UL 555S (Underwriters Laboratories, Inc.) - Leakage Rated Dampers for Use in Smoke Control 
Systems. 

1.3 SUBMITTALS 

A. Provide in accordance with the General conditions of the Drawings.  

B. Product Data: Submit data for shop fabricated assemblies including volume control dampers duct 
access doors and hardware used. Include electrical characteristics and connection requirements. 

C. Manufacturer's Installation Instructions: Submit for Fire and Combination Smoke and Fire 
Dampers. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Project Record Documents:  Record actual locations of access doors and test holes. 

C. Operation and Maintenance Data:  Submit for Combination Smoke and Fire Dampers. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect dampers from damage to operating linkages and blades.  
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1.6 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.7 COORDINATION 

A. Coordinate Work where appropriate with building control Work. 

PART 2 PRODUCTS 

2.1 COMBINATION FIRE AND SMOKE DAMPERS 

A. Fabricate in accordance with NFPA 90A, UL 555, and UL 555S. 

B. Multiple-Blade Dampers: Fabricate with 16 gage (1.5 mm) galvanized steel frame and blades. 
Furnish oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless 
steel jamb seals, 1/8 x 1/2 inch (3.2 x 12.7 mm) plated steel concealed linkage, stainless steel 
closure spring, blade stops, and lock, and 1/2 inch (12.7 mm) actuator shaft. 

C. Operators:  UL listed and labeled spring return electric type suitable for 120 volts, single phase, 60 
Hz.   Furnish end switches to indicate damper position.  Locate damper operator on interior or 
exterior of duct and link to damper operating shaft. 

D. Normally Closed Smoke Responsive Fire Dampers: Curtain type, opening by gravity upon 
actuation of Electro thermal link, flexible stainless steel blade edge seals to produce constant 
sealing pressure. 

E. Normally Open Smoke Responsive Fire Dampers: Curtain type, closing upon actuation of Electro 
thermal link, flexible stainless steel blade edge seals to produce constant sealing pressure, stainless 
steel springs with locking devices to maintain positive closure for units mounted horizontally. 

F. Electro Thermal Link: Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL 
listed and labeled. 

2.2 DUCT ACCESS DOORS 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible. 

B. Fabrication:  Rigid and close fitting of galvanized steel with sealing gaskets and quick fastening 
locking devices.  For insulated ductwork, furnish minimum 1 inch (25 mm) thick insulation with 
sheet metal cover. 
1. Less Than 12 inches (300 mm) square, secure with sash locks. 
2. Up to 18 inches (450 mm) Square: Furnish two hinges and two sash locks. 
3. Up to 24 x 48 inches (600 x 1200 mm): Three hinges and two compression latches with 

outside and inside handles. 
4. Larger Sizes: Furnish additional hinge. 
5. Access panels with sheet metal screw fasteners are not acceptable. 

2.3 FIRE DAMPERS 

A. Fabricate in accordance with NFPA 90A and UL 555, and manufacturer’s condition of listing.  
Permanently mark dampers for use in static systems. 

B. Horizontal Dampers: Galvanized steel, 22 gage (0.76 mm) frame, stainless steel closure spring, 
and lightweight, heat retardant non-asbestos fabric blanket. 
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C. Curtain Type Dampers: Galvanized steel with interlocking blades.  Furnish stainless steel closure 
springs and latches for horizontal installations conditions.  Configure with blades out of air stream 
except for 1.0-inch 250 Pa pressure class ducts up to 12 inches (300 mm) in height. 

D. Multiple Blade Dampers: 16 gage (1.5 mm) galvanized steel frame and blades, oil-impregnated 
bronze or stainless steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch (3.2 x 12.7 mm) 
plated steel concealed linkage, stainless steel closure spring, blade stops, and lock. 

E. Fusible Links: UL 33, separate at 160 with adjustable link straps for combination fire/balancing 
dampers. 

2.4 VOLUME CONTROL DAMPERS. 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, 
and as indicated on Drawings. 

B. Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch 
(200 x 1825 mm).  Assemble center and edge crimped blades in prime coated or galvanized frame 
channel with suitable hardware. 

 

C. End Bearings: Except in round ductwork 12 inches and smaller, furnish end bearings.  On multiple 
blade dampers, furnish oil-impregnated nylon or sintered bronze bearings. Furnish closed end 
bearings on ducts having pressure classification over 2 inches wg. 

D. Quadrants: 
1. Furnish locking, indicating quadrant regulators on single and multi-blade dampers. 
2. On insulated ducts mount quadrant regulators on standoff mounting brackets, bases, or 

adapters. 
3. Where rod lengths exceed 30 inches (750 mm) furnish regulator at both ends. 

2.5 FLEXIBLE DUCT CONNECTIONS 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, 
and as indicated on Drawings. 

B. Connector:  Fabric crimped into metal edging strip. 
1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric conforming to 

NFPA 90A, minimum density 30 oz per sq yd. 
2. Net Fabric Width: Approximately 3 inches wide. 
3. Metal:  3 inch wide, 24 gage galvanized steel. 

2.6 DUCT TEST HOLES 

A. Temporary Test Holes: Cut or drill in ducts.  Cap with neat patches, neoprene plugs, threaded 
plugs, or threaded or twist-on metal caps. 

B. Permanent Test Holes: Factory fabricated, air tight flanged fittings with screw cap.  Furnish 
extended neck fittings to clear insulation. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify rated walls are ready for fire damper installation. 



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 
 

DUCT ACCESSORIES 15820 - 4 

B. Verify ducts and equipment installation are ready for accessories. 

3.2 INSTALLATION. 

A. Install in accordance with NFPA 90A, and follow SMACNA HVAC Duct Construction Standards 
- Metal and Flexible. Refer to Section 15810 for duct construction and pressure class. 

B. Install duct access doors for inspection and cleaning before and after filters, coils, fans, automatic 
dampers, at fire dampers, combination fire and smoke dampers, and as indicated on Drawings.  
Install minimum 8 x 8 inch (200 x 200 mm) size for hand access, 18 x 18 inch (450 x 450 mm) 
size for shoulder access, and as indicated on Drawings.  Install 4 x 4 inch (100 x 100 mm) for 
balancing dampers only.  Review locations prior to fabrication. 

C. Install duct test holes required for testing and balancing purposes. 

D.  Provide fire dampers, combination fire and smoke dampers at locations as indicated on Drawings. 
Install with required perimeter mounting angles, sleeves, breakaway duct connections, corrosion 
resistant springs, bearings, bushings and hinges. 

E. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92A. 

3.3 DEMONSTRATION AND TRAINING 

A. Demonstrate re-setting of fire dampers to Owner's representative. 

END OF SECTION 
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SECTION 15830 - FANS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes roof exhausts fans, cabinet fans, ceiling exhaust fans, backward inclined 
centrifugal fans, forward curved centrifugal fans, airfoil centrifugal fans, radial centrifugal fans, 
tubular centrifugal fans, in-line centrifugal fans, vent sets, vane axial fans, propeller fans, motors, 
drives and accessories. 

B. Related Sections: 
1. Section 15070 – Mechanical Sound, Vibration, and Seismic Control: Product 

requirements for resilient mountings and snubbers for fans for placement by this section. 
2. Section 15080 – Mechanical Insulation: Product requirements for power ventilators for 

placement by this section. 
3. Section 15810 - Ducts: Product requirements for hangers for placement by this section. 
4. Section 15820 Duct Accessories: Product requirements for Back-draft Dampers for 

placement by this section. 

1.2 REFERENCES 

A. ABMA STD 9 (American Boiler Manufacturers Association) - Load Ratings and Fatigue Life for 
Ball Bearings. 

B. ABMA STD 11 (American Boiler Manufacturers Association) - Load Ratings and Fatigue Life for 
Roller Bearings. 

C. AMCA 99 (Air Movement and Control Association) - Standards Handbook. 

D. AMCA 210 (Air Movement and Control Association) - Laboratory Methods of Testing Fans for 
Rating. 

E. AMCA 300 (Air Movement and Control Association) - Reverberant Room Method for Sound 
Testing of Fans. 

F. AMCA 301 (Air Movement and Control Association) - Methods for Calculating Fan Sound 
Ratings from Laboratory Test Data. 

G. NEMA MG1 (National Electrical Manufacturers Association) - Motors and Generators. 

H. UL 705 (Underwriters Laboratories, Inc.) - Power Ventilators. 

1.3 SUBMITTALS 

A. Section 15010. 

B. Shop Drawings:  Indicate size and configuration of fan assembly, mountings, weights, ductwork, 
and accessory connections. 

C. Product Data:  Submit data on fans and accessories including fan curves with specified operating 
point plotted, power, RPM, sound power levels for both fan inlet and outlet at rated capacity, and 
electrical characteristics and connection requirements. 
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D. Test Reports:  Indicate performance data for adjustable axial fan blades for at least five blade 
settings, including maximum. 

E. Manufacturer's Installation Instructions: Submit fan manufacturers instructions. 

F. Manufacturer’s Certificate:  Certify products meet or exceed specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: Submit instructions for lubrication, motor and drive 
replacement, spare parts list, and wiring diagrams. 

1.5 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing products specified in this section with 
minimum three years experience. 

B. Installer:  Company specializing in performing.  Work of this section with minimum three years 
experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect motors, shafts, and bearings from weather and construction dust. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Do not operate fans for until ductwork is clean, filters in place, bearings lubricated, and fan has 
been test run under observation. 

1.8 WARRANTY 

B. Furnish 1 year manufacturer warranty for fans. 

1.9 MAINTENANCE SERVICE 

A. Execution Requirements: Maintenance service 

B. Furnish service and maintenance of fans for one year from Date of Substantial Completion. 

1.10 EXTRA MATERIALS 

A. Furnish one set of belts for each fan. 

PART 2 PRODUCTS 

2.1 CABINET AND CEILING EXHAUST FANS 

A. Manufacturers: 
1. Penn / Barry Fans 
2. Twin City 
3. Broan 

B. Construction. 
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1. Centrifugal Fan Unit: V-belt or direct driven with galvanized steel housing lined with ½ 
inch (13 mm) acoustic insulation, resilient mounted motor, gravity back-draft damper in 
discharge.   

2. Disconnect Switch: Cord and plug in housing for thermal overload protected motor.   
3. Grille: Baked white enamel finish.  
4. Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable 

and adjustable pitch motor sheaves selected so required rpm is obtained with sheaves set 
at mid-position; fan shaft with self-aligning pre-lubricated ball bearing. 

PART 3 EXECUTION 

3.1 SCHEDULES 

A. See drawings.   

 

END OF SECTION 
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SECTION 15850 - AIR OUTLETS AND INLETS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes diffusers, registers/grilles. 

1.2 REFERENCES 

A. ADC 1062 (Air Diffusion Council) - Certification, Rating and Test Manual. 

B. AMCA 500 (Air Movement and Control Association) - Test Method for Louvers, Dampers and 
Shutters. 

C. ASHRAE 70 (American Society of Heating, Refrigerating and Air Conditioning Engineers) - 
Method of Testing for Rating the Airflow Performance of Outlets and Inlets. 

D. SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association) - HVAC Duct 
Construction Standard - Metal and Flexible. 

1.3 SUBMITTALS 

A. Provide as per the General Conditions. 

B. Product Data: Submit data outlets and inlets sizes, finish, and type of mounting prior to 
submission.  Submit schedule of outlets and inlets showing type, size, location, application, and 
noise level. 

 

PART 2 PRODUCTS 

2.1 CEILING DIFFUSERS 

A. Manufacturers:  Price, Tempo, Carnes, and Titus.  All others must be pre-approved 

B. Type:  As scheduled on the Drawings 

C. Fabrication:  Aluminum extrusions with factory baked enamel finish, color to be selected. 

D. Frame:  1-1/4  inch margin with countersunk screw support clips for suspension system support 
clips for T bar mounting and gasket  Coordinate with ceiling type as shown on Architectural 
Drawings. 

2.2 CEILING GRID CORE EXHAUST AND RETURN REGISTERS/GRILLES (PERFORATED FACE) 

A. Manufacturers:  Price, Tempo, Carnes, and Titus.  All others must be pre-approved 

B. Type:  Perforated and removable face as scheduled on the Drawings.  

C. Coordinate mounting frame with ceiling type indicated on the Drawings. 

D. Fabrication:  Steel with steel or aluminum frame. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify inlet/outlet locations. 

B. Verify ceiling and wall systems are ready for installation. 

3.2 INSTALLATION 

A. Install diffusers to ductwork with airtight connection. 

B. Install balancing dampers on duct take-off to diffusers, grilles, and registers, whether or not 
dampers are furnished as part of diffuser, grille, and register assembly. 

C. Paint visible portion of ductwork behind air outlets and inlets matte black.   

3.3 INTERFACE WITH OTHER PRODUCTS 

A. Check location of outlets and inlets and make necessary adjustments in position to conform to 
architectural features, symmetry, and lighting arrangement. 

3.4 SCHEDULES 

END OF SECTION 
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SECTION 15950 - TESTING, ADJUSTING, AND BALANCING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes testing, adjusting, and balancing of air systems, testing, adjusting, and balancing 
of hydronic systems, measurement of final operating condition of HVAC systems, sound 
measurement of equipment operating conditions, vibration measurement of equipment operating 
conditions. 

1.2 REFERENCES 

A. AABC (Associated Air Balance Council) - National Standards for Total System Balance. 

B. ASHRAE 111 (American Society of Heating, Refrigerating and Air-Conditioning Engineers) - 
Practices for Measurement, Testing, Adjusting, and Balancing of Building Heating, Ventilation, 
Air-conditioning, and Refrigeration Systems. 

C. NEBB (National Environmental Balancing Bureau) - Procedural Standards for Testing, Adjusting, 
and Balancing of Environmental Systems. 

1.3 SUBMITTALS 

A. Provide in accordance with the General Conditions of the Contract. 

B. Test Reports: Indicate data on AABC National Standards for Total System Balance forms or 
NEBB Report forms. 

C. Field Reports: Indicate deficiencies preventing proper testing, adjusting, and balancing of systems 
and equipment to achieve specified performance. 

D. Prior to commencing Work, submit report forms or outlines indicating adjusting, balancing, and 
equipment data required. 

E. Submit draft copies of report for review prior to final acceptance of Project.  Furnish final copies 
for Architect/Engineer and for inclusion in operating and maintenance manuals. 

F. Furnish reports in  3-ring binder manuals, complete with table of contents page and indexing tabs, 
with cover identification at front and side.  Include set of reduced drawings with air outlets and 
equipment identified to correspond with data sheets, and indicating thermostat locations. 

G. Include detailed procedures, agenda, sample report forms and copy of AABC National Project 
Performance Guaranty and Copy of NEBB Certificate of Conformance Certification prior to 
commencing system balance. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents:  Record actual locations of flow measuring stations balancing valves 
and rough setting. 
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1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with AABC National Standards for Field Measurement and 
Instrumentation, Total System Balance or NEBB Procedural Standards for Testing, Balancing and 
Adjusting of Environmental Systems 

B. Maintain one copy of each document on site. 

1.6 QUALIFICATIONS 

A. Agency:  Company specializing in testing, adjusting, and balancing of systems specified in this 
section with minimum three years documented experience certified by AABC or Certified by 
NEBB. 

B. Perform Work under supervision of AABC Certified Test and Balance Engineer or NEBB 
Certified Testing, Balancing and Adjusting Supervisor. 

1.7 SEQUENCING  

A. Sequence balancing between completion of systems tested and Date of Substantial Completion. 

1.8 SCHEDULING 

A. Schedule and provide assistance in final adjustment and test of life safety system with Fire 
Authority. 

PART 2 PRODUCTS 
 
Not used.  

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify systems are complete and operable before commencing work.  Verify the following: 
1. Systems are started and operating in safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Final filters are clean and in place.  If required, install temporary media in addition to 

final filters. 
5. Duct systems are clean of debris. 
6. Fans are rotating correctly. 
7. Fire and volume dampers are in place and open. 
8. Air coil fins are cleaned and combed. 
9. Access doors are closed and duct end caps are in place. 
10. Air outlets are installed and connected. 
11. Duct system leakage is minimized. 
12. Hydronic systems are flushed, filled, and vented. 
13. Pumps are rotating correctly. 
14. Proper strainer baskets are clean and in place or in normal position. 
15. Service and balancing valves are open. 
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B. Submit field reports.  Report defects and deficiencies noted during performance of services, 
preventing system balance. 

3.2 PREPARATION 

A. Furnish instruments required for testing, adjusting, and balancing operations.  Make instruments 
available to Architect/Engineer to facilitate spot checks during testing. 

3.3 INSTALLATION TOLERANCES 

A. Air Handling Systems: Adjust to within plus or minus 10 percent of design.  

B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design to 
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design. 

C. Hydronic Systems: Adjust to within plus or minus 10 percent of design. 

3.4 ADJUSTING 

A. Verify recorded data represents actual measured or observed conditions. 

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to 
be restored.  Set and lock memory stops. 

C. After adjustment, take measurements to verify balance has not been disrupted.  If disrupted, verify 
correcting adjustments have been made. 

D. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors 
to electrical switch boxes, and restoring thermostats to specified settings. 

E. At final inspection, recheck random selections of data recorded in report.  Recheck points or areas 
as selected and witnessed by Owner. 

F. Check and adjust systems approximately six months after final acceptance and submit report. 

3.5 AIR SYSTEM PROCEDURE 

A. Adjust air handling and distribution systems to obtain required or design supply, return, and 
exhaust air quantities at site altitude. 

B. Make air quantity measurements in main ducts by Pitot tube traverse of entire cross sectional area 
of duct. 

C. Measure air quantities at air inlets and outlets. 

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts.  

E. Use volume control devices to regulate air quantities only to extent adjustments do not create 
objectionable air motion or sound levels.  Effect volume control by using volume dampers located 
in ducts. 

F. Vary total system air quantities by adjustment of fan speeds.  Provide sheave drive changes to vary 
fan speed. Vary branch air quantities by damper regulation. 

G. Provide system schematic with required and actual air quantities recorded at each outlet or inlet. 
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H. Measure static air pressure conditions on air supply units, including filter and coil pressure drops, 
and total pressure across fan.  Make allowances for 50 percent loading of filters. 

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions. 

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check 
leakage. 

K. At modulating damper locations, take measurements and balance at extreme conditions.  Balance 
variable volume systems at maximum airflow rate, full cooling, and at minimum airflow rate, full 
heating. 

L. Measure building static pressure and adjust supply, return, and exhaust air systems to obtain 
required relationship between each to maintain approximately 0.05 inches positive static pressure 
near building entries. 

M. On fan powered VAV boxes, adjust airflow switches for proper operation. 

3.6 WATER SYSTEM PROCEDURE 

A. Adjust water systems, after air balancing, to obtain design quantities. 

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to determine 
flow rates for system balance.  Where flow-metering devices are not installed, base flow balance 
on temperature difference across various heat transfer elements in system. 

C. Adjust systems to obtain specified pressure drops and flows through heat transfer elements prior to 
thermal testing. Perform balancing by measurement of temperature differential in conjunction with 
air balancing. 

D. Effect system balance with automatic control valves fully open or in normal position to heat 
transfer elements. 

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and fittings.  
Do not use service or shut-off valves for balancing unless indexed for balance point. 

F. Where available pump capacity is less than total flow requirements or individual system parts, 
simulate full flow in one part by temporary restriction of flow to other parts. 

3.7 SCHEDULES 

END OF SECTION 
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SECTION 16001 - ELECTRICAL GENERAL PROVISIONS 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawing and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this and ALL other sections of 
Division 16. 

B. Equipment requiring rough-ins and/or connections by Division 16 may be shown on the 
architectural drawings and/or specified in Sections 1 through 15. Division 16 is 
responsible for these rough-ins and/or connections whether shown on the electrical 
drawings or not. 

1.2 SUMMARY 

A. This Section includes general administrative and procedural requirements for electrical 
installations. 
1. Product Substitutions. 
2. Coordination Drawings. 
3. Record Drawings and documentation. 
4. Delivery, storage and handling. 
5. Rough-ins 
6. Electrical installations. 
7. Cutting and patching. 

1.3 PRODUCT SUBSTUTIONS 

A. Substitutions will be considered by submitting a duplicate written application (2-copies) 
to the offices of the Architect and Engineer five (5) working days prior to the day of the 
bidding.  The application shall include:  
1. A statement certifying that the proposed equipment proposed is equal to that 

specified; that it has the same electrical and physical characteristics, compatible 
dimensions, and meets the functional intent of the contract documents. 

2.  The specified and submittal catalog numbers of the equipment under 
consideration;   

3. A pictorial and specification cut sheet or brochure.  

B. All conflicts that arise from the use of substituted equipment shall be the responsibility of 
the Contractor, who shall bear all costs required to make the equipment comply with the 
intent of the contract documents or replace equipment with specified products. 

1.4 SHOP/COORDINATION DRAWINGS 
 

A. Prepare shop/coordination drawings which include product data cut sheets, performance 
data, wiring diagrams, dimensions, spatial/maintenance needs, etc along with 1/8” or 
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larger detailed shop drawings as applicable denoting electrical equipment and materials 
in relationship with other systems, installations and building components. Coordinate 
with Division 15. Indicate locations where space is limited for installation and access and 
where sequencing and coordination of installations are of importance to the efficient flow 
of the work, including but not limited to the following: 
1. Indicate the proposed locations of equipment, motor controllers, disconnects, 

duct smoke detectors, control panels and control devices. Include the following: 
 

a. Control diagrams 
b. Clearances for servicing and maintaining equipment and space for 

equipment disassembly required for periodic maintenance. 
c. Equipment connections and support details 
d. Exterior wall and foundation penetrations. 
e. Fire rated wall and floor penetrations. (refer to architectural plans) 
f. Sizes and locations of required concrete pads and bases. 
 

2. Indicate scheduling, sequencing, movement and positioning of large equipment 
in the building during construction.  

3. Prepare floor plans, elevations and details to indicate penetrations in floors, walls 
and ceilings and their relationship to other penetrations and installations. 

4. Coordinate “Lighting Fixture Schedule closely with architectural reflected ceiling 
plans.  If device types shown on the electrical plans conflict with the architectural 
reflected ceiling plans, Architect shall be advised of discrepancies prior to fixture 
installation. 

1.5 RECORD DRAWINGS/DOCUMENTS  

A. Prepare record documents that indicate the following installed conditions. 
1. Equipment locations dimensioned from prominent building lines. 
2. Approved substitutions, Contract modifications and actual equipment and 

materials installed.  
3. Contract modifications, actual equipment and materials installed. 
4. All circuit designations as installed. 
5. All underground electrical lines. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver products to the project properly identified with names, model numbers, types, 
grades compliance labels and other information needed for identification. 

B. Handle carefully to prevent damage. Following manufacture’s written instructions foe 
rigging. Replace damaged products.  

C. Store in clean dry place off the ground. Protect from weather, water and physical damage.  
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PART 2 PRODUCTS 

A. Products are as specified by manufacturer name, description, and/or catalog number.  
Discrepancies between equipment specified and the intended function of equipment shall 
be brought to the attention of the Architect/Engineer in writing prior to bidding.  Failure 
to report any conflict, including catalog numbers, discontinued products, etc., does not 
relieve the Contractor from meeting the intent of the contract documents nor shall it 
change the contract cost.  If the Contractor is unable to interpret any part of the plans 
and/or specifications, or should he find discrepancies therein, he shall bring this to the 
attention of the Architect/Engineer who will issue interpretation and/or additional 
instructions to Bidders before the project is bid.  

B. Manufacturers:  Furnish and install electrical products from manufacturers as specified or 
accepted through methods specified here in.  The manufacturers descriptions and catalog 
numbers are to establish basic product quality required. Substitutions will be considered 
by submitting a duplicate written application (2-copies) to the offices of the Architect and 
Engineer five (5) working days prior to the day of the bidding.  The application shall 
include the following:  1) A statement certifying that the equipment proposed is equal to 
that specified; that it has the same electrical and physical characteristics, compatible 
dimensions, and meets the functional intent of the contract documents; 2) The specified 
and submittal catalog numbers of the equipment under consideration; 3)  A pictorial and 
specification brochure.  

C. Any conflict arising from the use of substituted equipment shall be the responsibility of 
the Contractor, who shall bear all costs required to make the equipment comply with the 
intent of the contract documents. 

D. Samples may be required for non-standard or substituted items before installation during 
construction.  Provide all samples as required.  

E. No materials or apparatus may be substituted after the bid opening except where the 
equipment specified has been discontinued.  

F. Provide only equipment specified in the Contract Documents or approved by addendum.  

G. Provide spare parts (fuses, diffusers, lamps, etc.) as specified.  Transmit all spare parts to 
Owner's Representative prior to substantial completion.  

PART 3 - EXECUTION  

3.1 ROUGH-IN 

A. Verify final locations for rough-ins with field measurements and with the requirements of 
the actual equipment to be connected. 

B. Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements. 
Equipment requiring rough in by Division 16 may be specified in sections other the 
Division 16. 
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C. Refer to architectural, civil, mechanical, security, telecommunications, kitchen, laundry 
etc drawings for equipment not shown on the Division 16 drawings that may require 
electrical connections by Division 16. 

3.2 ELECTRICAL INSTALLATIONS 

A. General: Sequence, coordinate and integrate the various elements of electrical systems, 
materials and equipment. Comply with the following requirements: 

 
1. Coordinate electrical systems, equipment and materials installations with other 

build components.  
2. Verify all dimensions by field measurement. 
3. Arrange for chases, slots and openings in other building components during 

progress of construction, to allow for electrical installations. 
4. Coordinate the installation of required supporting devices and sleeves to be set in 

poured-in place concrete and other structural components, as they are 
constructed.  

5. Coordinate the installation of 4” concrete housekeeping pads for all floor 
mounted electrical equipment.  Pads shall be 4” deep and 6” larger in each 
dimension than the equipment. Concrete requirements are as specified in 
Division 3. 

6. Sequence, coordinate and integrate installations of electrical materials and 
equipment for efficient flow of work. Give particular attention to large equipment 
requiring positioning prior to closing in the building. 

7. Where mounting heights are not detailed or dimensioned, install systems, 
materials and equipment to provide the maximum headroom possible. 

8. Coordinate connection of electrical systems with exterior underground and 
overhead utilities and services. Comply with requirements of governing 
regulations, franchised service companies and controlling agencies. Provide 
required connection for each service. 

9. Install systems, materials and equipment to conform with approved submitted 
data, including coordination drawings, to the greatest extent possible.  Conform 
to arraignments indicated by the Contract Documents, recognizing that portions 
of the work are shown only in diagrammatic form. Where coordination 
requirements conflict with individual systems requirement, refer conflict to 
Engineer. Maintain manufacture’s recommended clearances. 

10. Install systems, materials level and plumb, parallel and perpendicular to other 
building systems and components, where installed exposed in finished spaces. 

11. Install electrical equipment to facilitate servicing maintenance and repair of 
replacement of equipment components. Connect equipment for ease of 
disconnecting, with minimum of interference with other installations.  

 
a. Comply with working clearances identified in Article 110-26 2005 NEC 

and coordinate with Division 15 subcontractor to insure that no piping, 
ductwork or equipment is installed in the exclusively dedicated space for 
switchboards or panelboards within the scope of Article 384. 
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12 Install access panel or doors where equipment is concealed behind finished 
surfaces. 

13 Install systems, materials and equipment giving right-of-way priority to systems 
required to be install at a specific slope. 

14 All penetrations of fire rated partitions by electrical services shall be fire stopped 
as required by the specifications and local codes. Refer to architectural drawings 
for locations for fire rated partitions. 

 

3.3 DEMOSTRATIONS 

A. Provide start-up services and instruct Owners personnel if operation and maintenance of 
major items of equipment. 

B. Start-up equipment, only in accordance with manufacture’s written instructions.  Test 
controls and demonstrate compliance with requirements. Replace damaged or 
malfunctioning controls and equipment.  

C. Train Owner’s personnel on start-up and shut-down procedures, troubleshooting 
procedures, servicing ad preventive maintenance scheduled procedures. Review with 
Owner’personnel the data contained in the Operating and Maintenance Manuals specified 
in this specification.  

3,4 CUTTING AND PATCHING 

 A. General: Perform all cutting and patching in accordance with Division 1. 

END OF SECTION 
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SECTION 16060 - GROUNDING AND BONDING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Rod electrodes. 
2. Active electrodes. 
3. Wire. 
4. Mechanical connectors. 
5. Exothermic connections. 

1.2 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial 

Power Systems. 
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic 

Equipment. 
3. NFPA 70 - National Electrical Code. 

1.3 SYSTEM DESCRIPTION 

A. Grounding systems use the following elements as grounding electrodes: 
 

1. Metal underground water pipe. 
2. Metal building frame. 
3. Rod electrode. 

1.4 PERFORMANCE REQUIREMENTS 

A. Grounding System Resistance: 5 ohms maximum. 

1.5 SUBMITTALS 

A. Product Data: Submit data on grounding electrodes and connections. 

B. Test Reports: Indicate overall resistance to ground and resistance of each electrode. 

C. Manufacturer's Installation Instructions: 

1.6 CLOSEOUT SUBMITTALS 

A. Submit test reports. 

B. Project Record Documents: Record actual locations of components and grounding 
electrodes. 
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1.7 QUALITY ASSURANCE 

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL 
labeled. 

B. Perform Work in accordance with State Municipality of local code standards 
 

1.8 COORDINATION 

A. Section 01300 - Administrative Requirements: Requirements for coordination. 

PART 2 PRODUCTS 

2.1 ROD ELECTRODES 
 

A. Manufacturers: 
1. Apache Grounding/Erico Inc. 
2. Copperweld, Inc. 
3. Erico, Inc. 
4. O-Z Gedney Co. 
5. Thomas & Betts, Electrical. 

B. Product Description: 
1. Material: Copper-clad steel. 
2. Diameter: 3/4 inch. 
3. Length:10 feet (3.0 m). 

C. Connector: Connector for exothermic welded connection. Or grounding clamp. 
 

2.2 WIRE 

A. Material: Stranded copper. 

B. Foundation Electrodes: 2/0 AWG. 

C. Grounding Electrode Conductor: Copper conductor. 

D. Bonding Conductor: Copper conductor. 

2.3 MECHANICAL CONNECTORS 

A. Manufacturers: 
1. Apache Grounding/Erico Inc. 
2. Copperweld, Inc. Model  
3. Erico, Inc. 
4. ILSCO Corporation. 
5. O-Z Gedney Co. 
6. Thomas & Betts, Electrical. 
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2.4 EXOTHERMIC CONNECTIONS 

A. Manufacturers: 
1. Apache Grounding/Erico Inc 
2. Cadweld, Erico, Inc. 
3. Copperweld, Inc.  
4. ILSCO Corporation. 
5. O-Z Gedney Co. 
6. Thomas & Betts, Electrical. 

B. Product Description: Provide exothermic materials, accessories, and tools for preparing 
and making permanent field connections between grounding system components. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify final backfill and compaction has been completed before driving rod electrodes. 

3.2 PREPARATION 

A. Remove paint, rust, mill oils, surface contaminants etc at connection points. 

3.3 EXISTING WORK 

A. Modify existing grounding system to maintain continuity to accommodate renovations. 

B. Extend existing grounding system using materials and methods compatible with existing 
electrical installations, or as specified. 

3.4 INSTALLATION 

A. Install in accordance with IEEE 142, 1100. 

B. Install rod electrodes at locations as indicated on Drawings. Install additional rod 
electrodes to achieve specified resistance to ground. 

C. Install grounding and bonding conductors concealed from view. 

 

D. Bond together reinforcing steel and metal accessories in pool and fountain structures. 

E. Bond together each metallic raceway, pipe, duct and other metal object entering space 
under access floors. Bond to underfloor ground grid. Install 8 AWG bare copper bonding 
conductor. 
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F. Install isolated grounding conductor for circuits supplying electronic cash registers, 
personal computers and telephone equipment in accordance with IEEE 1100. 

G. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder 
and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing. 

H. Install continuous grounding using underground cold water system and building steel as 
grounding electrode, also, install artificial station ground by means of 2 driven rods or 
buried electrodes. 

I. Permanently ground entire light and power system in accordance with NEC, including 
service equipment, distribution panels, lighting panelboards, switch and starter 
enclosures, motor frames, grounding type receptacles, and other exposed non-current 
carrying metal parts of electrical equipment. 

J. Install branch circuits feeding isolated ground receptacles with separate insulated 
grounding conductor, connected only at isolated ground receptacle, ground terminals, 
and at ground bus of serving panel. 

K. Accomplish grounding of electrical system by using insulated grounding conductor 
installed with feeders and branch circuit conductors in conduits. Size grounding 
conductors in accordance with NEC. Install from grounding bus of serving panel to 
ground bus of served panel, grounding screw of receptacles, lighting fixture housing, light 
switch outlet boxes or metal enclosures of service equipment. Ground conduits by means 
of grounding bushings on terminations at panelboards with installed number 12 conductor 
to grounding bus. 

L. Grounding electrical system using continuous metal raceway system enclosing circuit 
conductors in accordance with NEC. 

M. Permanently attach equipment and grounding conductors prior to energizing equipment. 

N. Install Work in accordance with State and local Municipality standards. 

3.5 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements 01700 - Execution Requirements: Field inspecting, 
testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 7.13. 

D. Perform ground resistance testing in accordance with IEEE 142. 

E. Perform leakage current tests in accordance with NFPA 99. 

F. Perform continuity testing in accordance with IEEE 142. 

G. When improper grounding is found on receptacles, check receptacles in entire project 
and correct. Perform retest. 
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END OF SECTION 
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SECTION 16070 - ELECTRICAL HANGERS AND SUPPORTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Conduit supports. 
2. Formed steel channel. 
3. Spring steel clips. 
4. Sleeves. 
5. Mechanical sleeve seals. 
6. Firestopping relating to electrical work. 
7. Firestopping accessories. 
8. Equipment bases and supports. 

B. Related Sections: 
1. Section 03300 - Cast-In-Place Concrete: Product requirements for concrete for 

placement by this section. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction 

and Materials. 
3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire 

Stops. 

B. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

C. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials. 
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 
3. UL 1479 - Fire Tests of Through-Penetration Firestops. 
4. UL - Fire Resistance Directory. 

1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or 
assembly placed in spaces between and penetrations through building materials to arrest 
movement of fire, smoke, heat, and hot gases through fire rated construction. 

1.4 SYSTEM DESCRIPTION 
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A. Firestopping Materials: ASTM E119, ASTM E814, UL 263, UL 1479, to achieve fire 
ratings of adjacent construction in accordance with FM UL. 

B. Surface Burning: ASTM E84, UL 723 with maximum flame spread / smoke developed 
rating of 25/450. 

C. Firestop interruptions to fire rated assemblies, materials, and components. 

1.5 PERFORMANCE REQUIREMENTS 
 

A. Firestopping: Conform to applicable code FM UL  for fire resistance ratings and surface 
burning characteristics. 

B. Firestopping: Provide certificate of compliance from authority having jurisdiction 
indicating approval of materials used. 

1.6 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Requirements for submittals. 

B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers. 

C. Product Data: 
1. Hangers and Supports: Submit manufacturers catalog data including load 

capacity. 
2. Firestopping: Submit data on product characteristics, performance and limitation 

criteria. 

D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating 
items, and required listed design numbers to seal openings to maintain fire resistance 
rating of adjacent assembly. 

E. Design Data: Indicate load carrying capacity of trapeze hangers and supports. 

F. Manufacturer's Installation Instructions: 
1. Hangers and Supports: Submit special procedures and assembly of components. 
2. Firestopping: Submit preparation and installation instructions. 

G. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.7 QUALITY ASSURANCE 

A. Perform Work in accordance with State and local Municipality standards. 
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1.8 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum five-____5____ years experience. 

B. Installer: Company specializing in performing work of this section with minimum 
___5____ years experience. 

1.9 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum one week prior to commencing work of this section. 

PART 2 PRODUCTS 

2.1 CONDUIT SUPPORTS 

A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. Erico-Caddy Manufacturing Company. 
3. O-Z Gedney Co. 
4. Substitutions: Per approval process 

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running 
threads. 

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or 
hanger rod. Set screw: hardened steel. 

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single 
bolt to tighten. 

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits. 

F. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self 
locking. 

2.2 FORMED STEEL CHANNEL 

A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. B-Line Systems Model. 
3. Midland Ross Corporation, Electrical Products Division. 
4. Unistrut Corp. 
5. Erico-Caddy. 
6. Substitutions:  Per approval requirements. 
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B. Product Description: Galvanized 12 gauge thick steel. With holes 1-1/2 inches  on center. 

2.3 SPRING STEEL CLIPS 

A. Manufacturers: 
1. Erico-Caddy 

B. Per approval requirements. 

2.4 SLEEVES 

A. Furnish materials in accordance with State and local Municipality standards. 

B. Sleeves for conduits Through Non-fire Rated Floors: 18 gage (1.2 mm) thick galvanized 
steel. 

C. Sleeves for conduit Through Fire Rated and Fire Resistive Floors and Walls, and Fire 
Proofing: Prefabricated fire rated sleeves including seals, UL listed. 

D. Fire-stopping Insulation: Glass fiber type, non-combustible. 

2.5 MECHANICAL SLEEVE SEALS 

A. Manufacturers: 
1. Thunderline Link-Seal, Inc. 
2. NMP Corporation. 
3. Substitutions: As per approval requirements. 

B. Furnish materials in accordance with State and local Municipality standards. 

C. Product Description: Modular mechanical type, consisting of interlocking synthetic 
rubber links shaped to continuously fill annular space between object and sleeve, 
connected with bolts and pressure plates causing rubber sealing elements to expand when 
tightened, providing watertight seal and electrical insulation. 

2.6 FIRESTOPPING 

A. Manufacturers: 
1. Dow Corning Corp. 
2. Fire Trak Corp. 
3. Hilti Corp. 
4. International Protective Coating Corp. 
5. 3M fire Protection Products. 
6. Specified Technology, Inc. 
7. Substitutions: Per approval. 

B. Furnish materials in accordance with State and local Municipality standards. 
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C. Product Description: Different types of products by multiple manufacturers are 
acceptable as required to meet specified system description and performance 
requirements; provide only one type for each similar application. 

 
1. Silicone Firestopping Elastomeric Firestopping: Single or Multiple component 

silicone elastomeric compound and compatible silicone sealant. 
2. Foam Firestopping Compounds: Multiple component foam compound. 
3. Formulated Firestopping Compound of Incombustible Fibers: Formulated 

compound mixed with incombustible non-asbestos fibers. 
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing 

insulation with silicone elastomer for smoke stopping. 
5. Mechanical Firestopping Device with Fillers: Mechanical device with 

incombustible fillers and silicone elastomer, covered with sheet stainless steel 
jacket, joined with collars, penetration sealed with flanged stops. 

6. Intumescent Firestopping: Intumescent putty compound which expands on 
exposure to surface heat gain. 

7. Firestop Pillows: Formed mineral fiber pillows. 
 

D. Color: Dark gray, as selected from manufacturer’s full range of colors. 

2.7 FIRESTOPPING ACCESSORIES 

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces 
and suitable for required fire ratings. 

B. Dam Material: Permanent: 
1. Mineral fiberboard. 
2. Mineral fiber matting. 
3. Sheet metal. 
4. Plywood or particleboard. 
5. Alumina silicate fireboard. 

C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and 
other devices required to position and retain materials in place. 

D. General: 
1. Furnish UL listed products [or products tested by independent testing laboratory]. 
2. Select products with rating not less than rating of wall or floor being penetrated. 

E. Non-Rated Surfaces: 
1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or 

ceiling plates for covering openings in occupied areas where conduit is exposed. 
2. For exterior wall openings below grade, furnish modular mechanical type seal 

consisting of interlocking synthetic rubber links shaped to continuously fill 
annular space between conduit and cored opening or water-stop type wall sleeve. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify openings are ready to receive sleeves. 

C. Verify openings are ready to receive firestopping. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter, affecting 
bond of firestopping material. 

B. Remove incompatible materials affecting bond. 

C. Install backing damming materials to arrest liquid material leakage. 

D. Obtain permission from Architect/Engineer before using powder-actuated anchors. 

E. Do not drill or cut structural members. 

F. Obtain permission from Architect/Engineer before drilling or cutting structural members. 

3.3 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 
1. Concrete Structural Elements: Provide precast inserts, expansion anchors, 

powder actuated anchors and preset inserts. 
2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset 

fasteners, and welded fasteners. 
3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors. 
4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and 

hollow wall fasteners. 
5. Solid Masonry Walls: Provide expansion anchors and preset inserts. 
6. Sheet Metal: Provide sheet metal screws. 
7. Wood Elements: Provide wood screws. 

B. Inserts: 
1. Install inserts for placement in concrete forms. 
2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 

over 4 inches (100 mm). 
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
5. Where inserts are omitted, drill through concrete slab from below and provide 

through-bolt with recessed square steel plate and nut flush with top of slab. 
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C. Install conduit and raceway support and spacing in accordance with NEC. 

D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 

E. Install multiple conduit runs on common hangers. 

F. Supports: 
1. Fabricate supports from structural steel or formed steel channel. Install hexagon 

head bolts to present neat appearance with adequate strength and rigidity. Install 
spring lock washers under nuts. 

2. Install surface mounted cabinets and panelboards with minimum of four anchors. 
3. In wet and damp locations install steel channel supports to stand cabinets and 

panelboards 1 inch (25 mm) off wall. 
4. Support vertical conduit at every [other] floor. 

3.4 INSTALLATION - FIRESTOPPING 

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping, ductwork, conduit and other items, requiring firestopping. 

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke 
rating, to uniform density and texture. 

D. Compress fibered material to maximum 40 percent of its uncompressed size. 

E. Place intumescent coating in sufficient coats to achieve rating required. 

F. Remove dam material after firestopping material has cured. 

G. Fire Rated Surface: 
1. Seal opening at floor, wall, partition, ceiling, and roof as follows: 

a. Install sleeve through opening and extending beyond minimum of 1 inch 
(25 mm) on both sides of building element. 

b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve 
and building element. 

c. Pack void with backing material. 
d. Seal ends of sleeve with UL listed fire resistive silicone compound to 

meet fire rating of structure penetrated. 
2. Where cable tray, bus, cable bus, conduit, wireway, or trough, penetrates fire 

rated surface, install firestopping product in accordance with manufacturer's 
instructions. 

H. Non-Rated Surfaces: 
1. Seal opening through non-fire rated wall, partition floor, ceiling, and roof 

opening as follows: 
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a. Install sleeve through opening and extending beyond minimum of 1 inch 
(25 mm) on both sides of building element. 

b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve 
and building element. 

c. Install type of firestopping material recommended by manufacturer. 
2. Install escutcheons floor plates or ceiling plates where conduit, penetrates non-

fire rated surfaces in occupied spaces. Occupied spaces include rooms with 
finished ceilings and where penetration occurs below finished ceiling. 

3. Exterior wall openings below grade: Assemble rubber links of mechanical seal to 
size of conduit and tighten in place, in accordance with manufacturer's 
instructions. 

4. Interior partitions: Seal pipe penetrations at clean rooms, laboratories, hospital 
spaces, computer rooms, telecommunication rooms or data rooms.  Apply sealant 
to both sides of penetration to completely fill annular space between sleeve and 
conduit. 

3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum 4” inches (100 mm) thick and 
extending 6 inches (150 mm) beyond supported equipment. 

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment. 

C. Construct supports of steel members formed steel channels. Brace and fasten with flanges 
bolted to structure. 

3.6 INSTALLATION - SLEEVES 

A. Exterior watertight entries: Seal with adjustable interlocking rubber links. 

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam. 

C. Set sleeves in position in forms. Provide reinforcing around sleeves. 

D. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping. 

E. Extend sleeves through floors 4 inches 100 mm above finished floor level. Caulk sleeves. 

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between 
conduit or raceway and adjacent work with fire stopping insulation and caulk [airtight]. 
Provide close fitting metal collar or escutcheon covers at both sides of penetration. 

3.7 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements 01700 - Execution Requirements: Field 
inspecting, testing, adjusting, and balancing. 
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B. Inspect installed firestopping for compliance with specifications and submitted schedule. 

3.8 CLEANING 

A. Section 01700 - Execution Requirements: Requirements for cleaning. 

B. Clean adjacent surfaces of firestopping materials. 

3.9 PROTECTION OF FINISHED WORK 

A. Section 01700 - Execution Requirements: Requirements for protecting finished Work. 

B. Protect adjacent surfaces from damage by material installation. 

END OF SECTION 
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SECTION 16123 - BUILDING WIRE AND CABLE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes building wire and wiring connectors and connections. 

1.2 REFERENCES 

A. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

1.3 SYSTEM DESCRIPTION 
 

A. Product Requirements: Provide products as follows: 
1. Solid conductor for feeders and branch circuits 10 AWG and smaller. 
2. Stranded conductors for control circuits. 
3. Conductor not smaller than 12 AWG for power and lighting circuits. 
4. Conductor not smaller than 16 AWG for control circuits. 
5. 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet  
6. 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet. 

B. Wiring Methods: Provide the following wiring methods: 
1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN 

or XHHW insulation, in raceway. 
2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN 

XHHW insulation, in raceway. 
3.  Above Accessible Ceilings: Use only building wire, Type THHN/THWN or 

XHHW insulation, in raceway.  
4. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN or 

XHHW in raceway. 
5. Exterior Locations: Use only building wire, Type THHN/THWN or XHHW 

insulation, in raceway. 
6.  Underground Locations: Use only Type THHN/THWN or XHHW insulation in 

raceway. 

1.4 DESIGN REQUIREMENTS 
 

A. Conductor sizes are based on copper unless indicated as aluminum or "AL". 
 

1.5 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Requirements for submittals. 
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B. Product Data: Submit for building wire. 

C. Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors 
substituted for copper conductors. 

D. Test Reports: Indicate procedures and values obtained. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Requirements for submittals. 

B. Project Record Documents: Record actual locations of components and circuits. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum 10 years documented experience. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 

1.9 COORDINATION 

A. Section 01300 - Administrative Requirements: Requirements for coordination. 

B. Where wire and cable destination is indicated and routing is not shown, determine routing 
and lengths required. 

C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and 
cable lengths adequate for connection and expansion. 

PART 2 PRODUCTS 

2.1 BUILDING WIRE 

A. Manufacturers: 
1. Diamond Wire & Cable Co. 
2. Essex Group Inc.  
3. General Cable Co. 
4. Substitutions: Pre approval. 

 

B. Product Description: Single conductor insulated wire. 

C. Conductor: Copper. 

D. Insulation: 600 volt rating; thermoplastic material rated 75 degrees C. 
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E. Insulation: NFPA 70; Type THHN/THWN or XHHW insulation for feeders and branch 
circuits larger than 350 AWG; Type TW, THHN/THWN insulation for feeders and 
branch circuits 250 AWG and smaller. 

1.10 WIRING CONNECTORS 

A. Solderless Pressure Connectors: 
1. Burndy 

B. Spring Wire Connectors: 
1. Ideal 
2. Burndy 
3. 3M 

C. Compression Connectors: 
1. Burndy 
2. Ideal 

PART 2 EXECUTION 

2.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify interior of building has been protected from weather. 

C. Verify mechanical work likely to damage wire and cable has been completed. 

D. Verify raceway installation is complete and supported. 

2.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

2.3 INSTALLATION 

A. Route wire and cable to meet Project conditions. 

B. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

C. Identify and color code wire and cable. Identify each conductor with its circuit number or 
other designation indicated. 

D. Special Techniques--Building Wire in Raceway: 
1. Pull conductors into raceway at same time. 
2. Install building wire 4 AWG and larger with pulling equipment. 

E. Special Techniques - Cable: 
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1. Protect exposed cable from damage. 
2. Support cables above accessible ceiling, using spring metal clips or plastic cable 

ties to support cables from structure or ceiling suspension system. Do not rest 
cable on ceiling panels. 

3. Use suitable cable fittings and connectors. 

F. Special Techniques - Wiring Connections: 
1. Clean conductor surfaces before installing lugs and connectors. 
2. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise. 
3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of 

insulation rating of conductor. 
4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and 

larger. 
5. Install solderless pressure connectors with insulating covers for copper conductor 

splices and taps, 8 AWG and smaller. 
6. Install insulated spring wire connectors with plastic caps for copper conductor 

splices and taps, 10 AWG and smaller. 

G. Install solid conductor for feeders and branch circuits 10 AWG and smaller. 

H. Install stranded conductors for branch circuits 10 AWG and smaller. However, when 
stranded conductors are used in lieu of solid, install crimp on fork terminals for device 
terminations. Do not place bare stranded conductors directly under screws. 

2.4 WIRE COLOR 

A. General 
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the 

following: 
a. Black and red for single phase circuits at 120/240 volts. 
b. Black, red, and blue for circuits at 120/208 volts single or three phase. 
c. Orange, brown, and yellow for circuits at 277/480 volts single or three 

phase. 
2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, 

splices and boxes. Colors are as follows: 
a. Black and red for single phase circuits at 120/240 volts. 
b. Black, red, and blue for circuits at 120/208 volts single or three phase. 
c. Orange, brown, and yellow for circuits at 277/480 volts single or three 

phase. 

B. Neutral Conductors: White. When two or more neutrals are located in one conduit, 
individually identify each with proper circuit number. 

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely 
color coded. 

D. Feeder Circuit Conductors: Uniquely color code each phase. 
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E. Ground Conductors: 
1. For 6 AWG and smaller: Green. 
2. For 4 AWG and larger: Identify with green tape at both ends and visible points 

including junction boxes. 

2.5 FIELD QUALITY CONTROL 

A. Quality Requirements: Testing and inspection services. Execution Requirements: Testing, 
adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.3.1. 

END OF SECTION 
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SECTION 16130 - RACEWAY AND BOXES 
 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and 
junction boxes, and handholes. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated. 
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC). 

B. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 

Cable Assemblies. 
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid 

Steel Conduit and Intermediate Metal Conduit. 
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

1.3 SYSTEM DESCRIPTION 

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 
splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless 
dimensioned. Provide raceway to complete wiring system. 

B. Underground outside Foundation Wall: Provide rigid steel conduit, intermediate or 
thickwall nonmetallic conduit.  Provide cast metal boxes or nonmetallic boxes. 

C. In or Under Slab on Grade: Provide rigid steel conduit, intermediate metal conduit, 
plastic coated conduit, thickwall nonmetallic conduit. 

D. Outdoor Locations, Above Grade: Provide rigid steel and conduit. 

E. In Slab Above Grade: Provide electrical metallic tubing or thickwall nonmetallic conduit. 
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1.4 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: 1/2 inch unless otherwise specified. 

1.5 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate mounting heights, orientation and locations of outlets mounted above 
counters, benches, and backsplashes. 

PART 2 PRODUCTS 

2.1 METAL CONDUIT 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 

B. Rigid Steel Conduit: ANSI C80.1. 

C. Rigid Aluminum Conduit: ANSI C80.5. 

D. Intermediate Metal Conduit (IMC): Rigid steel. 

E. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit. 

2.2 FLEXIBLE METAL CONDUIT 
 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 

2.3 WIREWAY 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 
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B. Product Description: General purpose Oiltight and dust-tight Raintight] type wireway. 

C. Knockouts: Manufacturer's standard. 

D. Size: 4 x 4 inch (100 x 100 mm) 6 x 6 inch (150 x 150 mm) 8 x 8 inch (200 x 200 mm) 
12 x 12 inch (300 x 300 mm)]; length as indicated on Drawings. 

E. Cover: Hinged cover. 

F. Connector:  Flanged. 

G. Fittings: Lay-in type with removable top, bottom, and side; captive screws. 

H. Finish: Rust inhibiting primer coating with gray enamel finish. 

2.4 OUTLET BOXES 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 1/2 inch (13 mm) male fixture studs where required. 
2. Concrete Ceiling Boxes: Concrete type. 

C. Nonmetallic Outlet Boxes: NEMA OS 2. 

D. Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Furnish gasketed cover by box 
manufacturer. Furnish threaded hubs as required. 

E. Wall Plates for Finished Areas: As specified in Section 16140. 

F. Wall Plates for Unfinished Areas: Furnish gasketed cover. 

2.5 PULL AND JUNCTION BOXES 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 

B. Sheet Metal Boxes: NEMA OS 1, galvanized steel. 
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C. Hinged Enclosures: As specified in Section 16131. 

D. Surface Mounted Cast Metal Box: NEMA 250, Type 4, 4X or 6; flat-flanged, surface 
mounted junction box: 
1. Material: Galvanized cast iron. 
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover 

screws. 

E. In-Ground Cast Metal Box: NEMA 250, Type 6, outside flanged, recessed cover box for 
flush mounting: 
1. Material: Galvanized cast iron. 
2. Cover:Nonskid cover with neoprene gasket and stainless steel cover screws. 
3. Cover Legend: "ELECTRIC". 

 

F. Fiberglass Concrete composite Boxes: Die-molded, glass-fiber  or concrete composite 
boxes: 
1. Cable Entrance: Pre-cut 6 inch x 6 inch (150 mm x 150 mm) cable entrance at 

center bottom of each side. 
2. Cover: Glass-fiber concrete composite, weatherproof cover with nonskid finish. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify outlet locations and routing and termination locations of raceway prior to rough-
in. 

3.2 INSTALLATION 

A. Install Work in accordance with State or local Municipality standards. 

B. Ground and bond raceway and boxes in accordance with Section 16060. 

C. Fasten raceway and box supports to structure and finishes in accordance with Section 
16070. 

D. Arrange raceway and boxes to maintain headroom and present neat appearance. 

3.3 INSTALLATION - RACEWAY 

A. Raceway routing is shown in approximate locations unless dimensioned. Route to 
complete wiring system. 

B. Arrange raceway supports to prevent misalignment during wiring installation. 
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C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers. 

D. Group related raceway; support using conduit rack. Construct rack using steel channel 
specified in Section 16070 provide space on each for 25 percent additional raceways. 

E. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports 

F. Do not attach raceway to ceiling support wires or other piping systems. 

G. Construct wireway supports from steel channel specified in Section 16070. 

H. Route exposed raceway parallel and perpendicular to walls. 

I. Route raceway installed above accessible ceilings parallel and perpendicular to walls. 

J. Route conduit in and under slab from point-to-point. 

K. Maximum Size Conduit in Slab Above Grade: 3/4 inch. Do not cross conduits in slab. 

L. Maintain clearance between raceway and piping for maintenance purposes. 

M. Maintain 12 inch (300 mm) clearance between raceway and surfaces with temperatures 
exceeding 104 degrees F (40 degrees C). 

N. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

O. Bring conduit to shoulder of fittings; fasten securely. 

P. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe 
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire 
area inserted in fitting. Allow joint to cure for minimum 20 minutes. 

Q. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp 
and wet locations and to cast boxes. 

R. Install no more than equivalent of three 90 degree bends between boxes. Install conduit 
bodies to make sharp changes in direction, as around beams. Install [hydraulic one-shot 
bender to fabricate factory elbows for bends in metal conduit larger than 2 inch. 

S. Avoid moisture traps; install junction box with drain fitting at low points in conduit 
system. 

T. Install fittings to accommodate expansion and deflection where raceway crosses seismic  
control and expansion joints. 

U. Install suitable pull string or cord in each empty raceway except sleeves and nipples. 
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V. Install suitable caps to protect installed conduit against entrance of dirt and moisture. 

W. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to 
surfaces; mount plumb and level. Install insulating bushings and inserts at connections to 
outlets and corner fittings. 

X. Close ends and unused openings in wireway. 

3.4 INSTALLATION - BOXES 

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated 
on Drawings. Specified in section for outlet device. 

B. Adjust box location up to 10 feet prior to rough-in to accommodate intended purpose. 

C. Orient boxes to accommodate wiring devices oriented as specified in Section 16140. 

D. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only. 

E. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches (150 
mm) from ceiling access panel or from removable recessed luminaire. 

F. Locate flush mounting box in masonry wall to require cutting of masonry unit corner 
only. Coordinate masonry cutting to achieve neat opening. 

G. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches 
(150 mm) separation. Install with minimum 24 inches (600 mm) separation in acoustic 
rated walls. 

H. Secure flush mounting box to interior wall and partition studs. Accurately position to 
allow for surface finish thickness. 

I. Install stamped steel bridges to fasten flush mounting outlet box between studs. 

J. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

K. Install adjustable steel channel fasteners for hung ceiling outlet box. 

L. Do not fasten boxes to ceiling support wires or other piping systems. 

M. Support boxes independently of conduit. 

N. Install gang box where more than one device is mounted together. Do not use sectional 
box. 

O. Install gang box with plaster ring for single device outlets. 
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3.5 INTERFACE WITH OTHER PRODUCTS 

A. Install conduit to preserve fire resistance rating of partitions and other elements, using 
materials and methods in accordance with other Section. 

B. Route conduit through roof openings for piping and ductwork or through suitable roof 
jack with pitch pocket. Coordinate location with roofing installation specified. 

C. Locate outlet boxes to allow luminaires positioned as indicated on Drawings and 
reflected ceiling plan. 

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

3.6 ADJUSTING 

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust flush-mounting outlets to make front flush with finished wall material. 

C. Install knockout closures in unused openings in boxes. 

3.7 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Clean interior of boxes to remove dust, debris, and other material. 

C. Clean exposed surfaces and restore finish. 

END OF SECTION 
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SECTION 16140 - WIRING DEVICES GENERAL 

1.1 SUMMARY 

A. Section includes wall switches; wall dimmers; receptacles; multioutlet assembly; and 
device plates and decorative box covers. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA WD 1 - General Requirements for Wiring Devices. 
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.3 SUBMITTALS 

A. Product Data: Submit manufacturer's catalog information showing dimensions, colors, 
configurations and ratings etc. 

 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum 10 years experience. 

1.5 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 

B. Furnish 10 of each style, size, and finish wall plate. 

PART 2 PRODUCTS 

2.1 WALL SWITCHES 

A. Manufacturers: 
1. Hubbell 
2. Pass Seymour 
3. Leviton 
4. Substitutions: Per approval. 

 

B. Single Pole Switch: 
1. Hubbell   Model HBL 1221 
2. Pass Seymour Model 20ACI. 
3. Leviton Model 1221. 

C. Three-way Switch: 
1. Hubbell Model HBL 1223. 
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2. Pass Seymour Model 20AC3. 
3. Leviton Model 1223 

D. Four-way Switch: 
1. Hubbell Model HBL 1221 PL 
2. Pass Seymour Model 20AC-RDL 
3. Leviton Model 1221 PL 

E. Color: White or as selected. 

2.2 WALL SWITCHES 

A. Product Description: NEMA WD 1, Heavy-Duty, AC only general-use snap switch. 

B. Body and Handle: White – Thermal plastic or with toggle handle. 

C. Indicator Light: Lighted handle type switch Separate pilot strap; red color. 

D. Ratings: 
1. Voltage: 120 or volts, AC. 
2. Current: 20 amperes. 

E. Ratings: Match branch circuit and load characteristics. 

2.3 WALL DIMMERS 

A. Manufacturers: 
1. Leviton 
2. Leviton 
3. Hubbell 
4. Pass Seymor 

B. Product Description: NEMA WD 1; Semiconductor dimmer for incandescent lamps, 
Type as indicated on Drawings. 

C. Body and Handle: White plastic with linear slide. 

D. Voltage: 120 volts. 

E. Power Rating: 600, 1000, 2000 

F. Accessory Wall Switch: Match dimmer appearance. 

2.4 RECEPTACLES 

A. Manufacturers: 
1. Hubbell 
2. Pass Seymour 
3. Leviton 
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B. Product Description: NEMA WD 1, Heavy-duty general use receptacle. 

C. Device Body: White nylon 

D. Configuration: NEMA WD 6, type. 

E. Convenience Receptacle: Type 5-20R. 

F. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to 
meet regulatory requirements. 

G. GFCI Receptacle: 
1. Hubbell Model HBL 5252G 
2. Pass Seymour Model 5352 GFI 
3. Leviton Model 5362 GFI 

H. Substitutions: Per approval Requirements. 

2.5 WALL PLATES 

A. Manufacturers: 
1. Hubbell 
2. Pass Seymour 
3. Leviton 

             B.         Brushed Stainless Steel. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify outlet boxes are installed at proper height. 

C. Verify wall openings are neatly cut and completely covered by wall plates. 

D. Verify branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

3.2 PREPARATION 

A. Clean debris from outlet boxes. 

3.3 INSTALLATION 

A. Install devices plumb and level. 

B. Install switches with OFF position down. 
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C. Install wall dimmers to achieve full rating specified and indicated after derating for 
ganging as instructed by manufacturer. 

D. Do not share neutral conductor on load side of dimmers. 

E. Install receptacles with grounding pole. 

F. Connect wiring device grounding terminal to outlet box with bonding jumper and branch 
circuit equipment grounding conductor. 

G. Connect wiring devices by wrapping solid conductor around screw terminal. Install 
stranded conductor for branch circuits 10 AWG and smaller. When stranded conductors 
are used in lieu of solid, use crimp on fork terminals for device terminations. Do not 
place bare stranded conductors directly under device screws. 

H. Use jumbo size plates for outlets installed in masonry walls. 

I. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, 
above accessible ceilings, and on surface mounted outlets. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Coordinate locations of outlet boxes provided under Section 16130 to obtain mounting 
heights as specified and as indicated on drawings. 

B. Install wall switch 48 inches 1.2  m above finished floor. 

C. Install convenience receptacle 18 inches 450 mm above finished floor. 

D. Install convenience receptacle 4 inches 100 mm above counter back splash of counter. 

E. Install dimmer 48 inches 1.2 m above finished floor. 

3.5 FIELD QUALITY CONTROL 

A. Quality Requirements: Testing and inspection services - Execution Requirements: 
Testing, adjusting, and balancing. 

B. Inspect each wiring device for defects. 

C. Operate each wall switch with circuit energized and verify proper operation. 

D. Verify each receptacle device is energized. 

E. Test each receptacle device for proper polarity. 

F. Test each GFCI receptacle device for proper operation. 
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3.6 ADJUSTING 

A. Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust devices and wall plates to be flush and level. 

3.7 CLEANING 

A. Execution Requirements: Final cleaning. 

B. Clean exposed surfaces to remove splatters and restore finish. 

END OF SECTION 
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SECTION 16510 – INTERIOR LUMINAIRES 
 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes interior luminaires, lamps, ballasts, and accessories. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI C82.1 - American National Standard for Lamp Ballast-Line Frequency 

Fluorescent Lamp Ballast. 
2. ANSI C82.4 - American National Standard for Ballasts-for High-Intensity-

Discharge and Low-Pressure Sodium Lamps (Multiple-Supply Type). 

1.3 SUBMITTALS 

A. Shop Drawings: Indicate dimensions and components for each luminaire not standard 
product of manufacturer. 

B. Product Data: Submit dimensions, ratings, and performance data. 

C. Samples: Submit two color chips 3 x 3 inch (75 x 75 mm) in size illustrating luminaire 
finish color where indicated in luminaire schedule. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years [documented] experience. 

1.5 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.6 MAINTENANCE MATERIALS 

A. Furnish two of each plastic lens type with 1 per 10 fixture installed. 

B. Furnish 10% replacement lamps for each lamp installed. 

C. Furnish 5 of each ballast type. 

 
INTERIOR LUMINAIRES  16510 - 1 



Scheer & Scheer, Inc.  Utah Core Research Center 
  Salt Lake City, Utah 

PART 2 PRODUCTS 

2.1 INTERIOR LUMINAIRES 

A. Product Description: Complete interior luminaire assemblies, with features, options, and 
accessories as scheduled. 

2.2 FLUORESCENT BALLASTS 

A. Manufacturers: 
1. Cooper Industries Inc. 
2. General Electric Co. 
3. Hubbell Lighting. 
4. Magnetek Inc. 
5. Philips Electronic North America. 

B. Product Description: Electronic ballast rapid start or instant start less than 20 percent 
THD High-power-factor type electromagnetic ballast certified by Certified Ballast 
Manufacturers, Inc. to comply with ANSI C82.1, suitable for lamps specified, with 
voltage to match luminaire voltage. 

2.3 HIGH INTENSITY DISCHARGE (HID) BALLASTS 

A. Manufacturers: 
1. General Electric Co. 
2. Philips Electronics North America 
3. Radiant Lamp Co. 
4. Siemens Corp. 
5. Venture Lighting International Inc 

B. Product Description: ANSI C82.4, metal halide high pressure sodium lamp ballast, 
suitable for lamp specified, with voltage to match luminaire voltage. 

2.4 FLUORESCENT DIMMING BALLASTS AND CONTROLS 

A. Manufacturers: 
1. General Electric Co. 
2. Hubbell Inc. 
3. Thomas Industries 
4. Lutron 

B. Product Description: Electrical assembly of control unit and ballast to furnish smooth 
dimming of fluorescent lamps. 

C. Control Unit: Linear slide type, rated 500, 1000, 1500, 2000 watts at 120 or 277 volts. 

D. Ballast: Selected by dimming system manufacturer as suitable for operation with control 
unit and suitable for lamp type and quantity specified for luminaire. 
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2.5 INCANDESCENT LAMPS 

A. Manufacturers: 
1.  General Electric Co. 
2. Hanson Industries 
3. Philips Electronics North America 

2.6 FLUORESCENT LAMPS 

A. Manufacturers: 
1.  General Electric Co. 
2. Philips Electronics 
3. Venture 

2.7 HID LAMPS 

A. Manufacturers: 
1. General Electric Co. 
2. Philips Electronic North America 
3. Venture 
4. Osram/Sylvania 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install suspended luminaires using pendants supported from swivel hangers. Install 
pendant length required to suspend luminaire at indicated height. 

B. Support luminaires larger than 2 x 4 foot (600 x 1200 mm) size independent of ceiling 
framing with 4 GA wires. 

C. Locate recessed ceiling luminaires as indicated on Drawings in coordination with 
reflected ceiling plan. 

D. Install surface mounted luminaires plumb and adjust to align with building lines and with 
each other. Secure to prevent movement. 

 

E. Exposed Grid Ceilings: Support surface-mounted luminaires on grid ceiling directly from 
building structure Install auxiliary members spanning ceiling grid members to support 
surface mounted luminaires Fasten surface mounted luminaires to ceiling grid members 
using bolts, screws, rivets, or suitable clips. 

F. Install recessed luminaires to permit removal from below. 

G. Install recessed luminaires using accessories and firestopping materials to meet 
regulatory requirements for fire rating. 
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H. Install clips to secure recessed grid-supported luminaires in place. 

I. Install wall-mounted luminaires at height as indicated on Drawings. 

J. Install accessories furnished with each luminaire. 

K. Connect luminaires to branch circuit outlets provided under Section 16130 using flexible 
conduit as indicated on Drawings. 

L. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

M. Install specified lamps in each luminaire per schedule. 

N. Ground and bond interior luminaires in accordance with Section 16060. 

3.2 FIELD QUALITY CONTROL 

A. Operate each luminaire after installation and connection. Inspect for proper connection 
and operation. 

3.3 ADJUSTING 

A. Aim and adjust luminaires as indicated on Drawings. 

3.4 CLEANING 

A. Remove dirt and debris from enclosures. 

B. Clean photometric control surfaces as recommended by manufacturer. 

C. Clean finishes and touch up damage. 

3.5 PROTECTION OF FINISHED WORK 

A. Relamp luminaires having failed lamps at Substantial Completion. 
 

END OF SECTION 
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